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ACHIEVEMENT 


H.M.S. Victory, 2,162 tons, took 6 
years to build and was launched in 1765. 
At the mercy of the wind, she was obliged 
to sail into battle at Trafalgar under 

full canvas, at a speed of 3 knots. 

The 45,000 ton Canberra was completed 
in 2 years and launched in March 
1960. Her service speed is 274-knots. 
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; - tac. | Broxil, the high peak penicillin, is the 
Quickly absorbed from the gastro-intes notanitate ball. of Sahinieghininkpueh- 


tinal tract, Broxil produces within a pionamido)-penicillanic acid. It is avail- 


: ble in tablet or syrup form. 
riod of half to one hour peak serum ” 
- Broxil Tablets Basic NHS price: packs of 


concentrations higher than can be ob- 100 tablets: 125 mg. 54/9, 250 mg. 108/-. 


tained with any other penicillin. Clinical Breet Oovep Bento. KES price : bottles of 
response with Broxil has been noted to a baer ae pene oe cope 


be more rapid than with penicillin V and BROXIL (Regd.) isa product of British Research at 


in most cases recourse to injections is BEECHAM RESEARCH 
unnecessary. ¢, Laboratories Lid 
* 4” Brentford, England. Tel: 18Leworth 4111 
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MICROBIOLOGICAL STUDIES ON A NEW BROAD-SPECTRUM 
PENICILLIN, “ PENBRITIN ”* 


G. N. ROLINSON, Ph.D. 


AND 


SHIRLEY STEVENS, B.Sc. 


Beecham Research Laboratories Limited, Brockham Park, Betchworth, Surrey 


‘Penbritin ” (B.R.L. 1341) is a new penicillin prepared 
from 6-aminopenicillanic acid. It is of special interest 
because it is acid-stable and is active against a wide 
range of Gram-positive and Gram-negative bacteria. 
The compound is 6[D(— )a-aminophenylacetamido]peni- 
cillanic acid, with the structural formula 


S 
y oe raw: * 
« , — : 
7» CH.CO.NH.CH - 4 
| z= CH, 
NH, CO—N— CH.COOH 


As the free acid it is sparingly soluble in water, and 
at neutral pH the solubility is only about 10% at room 
temperature. 

Methods 


Minimum inhibitory concentrations (M.I.C.) required * 


to prevent growth of bacteria for 24 hours at 37° C. 
were determined by serial dilution in nutrient broth 
(“oxoid” No. 2) pH 7.2 and also in nutrient agar 
(“ oxoid ” No. 2). A concentration of 5% whole blood 
was incorporated in the media for the nutritionally 
exacting organisms. Serial dilution tests were normally 
inoculated with one drop of an overnight broth culture. 
Serial dilutions in agar were poured into Petri dishes 
and the surface was inoculated with one drop from 
an overnight broth culture. 

Viable counts in broth cultures were made by pre- 
paring tenfold dilutions in agar and colony-counting 
in the usual way after incubation overnight. 

Assays of penbritin in solution were carried out with 
the cup-plate method, using Sarcina lutea A.T.C.C. 9341 
as test organism. 

Sensitivity disks containing 10 ug. of penbritin were 
prepared using 6-mm.-diameter disks of Whatman 3 
MM paper. By means of an Agla micrometer syringe, 
0.01 ml. of a 0.1% solution of penbritin was applied 
to the disks, which were then air-dried at 37° C. 
before use. 


Minimum Inhibitory Concentrations 
The minimum inhibitory concentrations (M.LC.) of 
penbritin required to prevent growth for 24 hours are 
shown in Table I. Results are also shown for penicillin 
G, tetracycline, and chloramphenicol for comparison. 
*Penbritin is the registered trade mark of Beecham Research 
Laboratories Ltd. 


Against the pyogenic cocci penbritin was only 
slightly less active than penicillin G, the M.I.C. values 
being generally one tube lower in the dilution tests. 
Compared with tetracycline and chloramphenicol, 
penbritin was substantially more active. Penbritin is 
not stable to penicillinase and therefore not effective 
against penicillinase-producing penicillin-resistant staphy- 
lococci. Against Haemophilus influenzae, penbritin 
showed a high level of activity and was slightly more 
active in this respect than was penicillin G, tetracycline, 
or chloramphenicol. Penbritin was also highly active 
against Neisseria catarrhalis. 

Among the Gram-negative bacilli, penbritin showed 
a range of activity generally similar to that of tetra- 
cycline. For strains of Escherichia coli, Klebsiella 
pneumoniae, and species of Shigella, the M.1.C. values 
were close. Against Aerobacter aerogenes, penbritin 
showed little activity, partly because a high level of 
penicillinase production is typical of these organisms. 
Certain strains of Proteus were resistant to penbritin, 
although sensitive to tetracycline, again due in part 
to penicillinase production. On the other hand, certain 
strains of Proteus resistant to tetracycline were sensitive 
to penbritin. ' 

Penbritin showed consistently high activity against 
species of Salmonella. Results are given in Table II 
for the M.LC. values for representatives of the 
Salmonella groups. Parallel tests were also carried out 
with penicillin G, tetracycline, and chloramphenicol 
alongside penbritin. Of these four antibiotics, penbritin 
was the most active. Strains of Salm. typhi were 
generally inhibited by 0.25-0.5 »g./ml. of penbritin and 
Salm. typhi-murium, Salm. paratyphi-A, and Salm. 
paratyphi-B by 1.25-2.5 yg./ml. No strains were 
encountered which were resistant. Compared with 
tetracycline, the M.I.C. values for penbritin were 
generally one tube better, and, compared with chlor- 
amphenicol and penicillin G, penbritin was much more 
active. 

In the experiments reported in Tables I and II, many 
of the test organisms were recently isolated clinical 
cultures. This is not sufficient, however, to indicate 
the proportions of sensitive and resistant strains among 
the cultures routinely encountered clinically. In order 
to establish this, larger numbers of organisms were 
examined, and in Table III results are given for the 
M.LC. values of all the isolations of coliform organisms 
5246 
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192 Jury 22, 1961 
and Proteus species made in the Middlesex Hospital, 
the West Middlesex Hospital, and Redhill County 
Hospital during a period of two months, The total 
number of coliforms isolated, including E. coli types, 
Klebsiella, and Aerobacter, was 341. Of these, 277 
(81%) showed an M.I.C. of 5 »g./ml. or less. The largest 
single group consisted of those with an M.LC. of 
2.5 »g./ml., and 146 (43%) were in this category. A total 
of 64 (19%) showed an M.LC. of 12.5 »g./ml. or over. 
Each of these cultures with an M.LC. of 12.5 yg./ml. 
or over was examined (Table IV) and _ identified 
according to the classification of Wilson (1935). Of 
these 64 cultures only 14 proved to be typical E. coli 
type I or Il—that is, 4% of all coliforms. The majority 
of the resistant strains were those showing citrate 
utilization comprising the intermediate type and 
A. aerogenes. 

Of the total number of 121 Proteus cultures examined, 
99 (829) showed an M.LC. of 5 ywg./ml. or less and 


TABLE |.—Sensitivity of Bacteria to Penbritin 


Sensiti- M.1.C. (ug.'ml.) 
vity* to Serial Dilution in Agar 
Species Strain 10-ug. | ————— 
disks Pen- P Tetra- | Chloram- 
en. G 


Penbritin britin cycline | phenicol 


Staph. pyogenes 











| 
(Oxford) 1227 | 37 | 00s! 002] 0-25 2:5 
Staph. pvogenes | | | 
(Smith) 1474 | 31 0-05} 002] 0-25 2:5 
Staph. pyogenes } 
var. aureus 1232 | 0-05} 0-01 0-25 2:5 
12334 } 0-05} 0:02 0:25 2:5 
N.C.1.B.! | 
8588 0-06 0-02 0-12 2:5 
1399+ | 0-05, 0-02 0-25 25 
a 14027 | 0-05 0-02 0-25 5-0 
st | 1083+ | 125-0 | 125-0 | 125-0 50-0 
Str. pyogenes B 
type 1489+ 25 0-01) 0-005 0-25 2:5 
vd - 1490+ | 23 0-02 0-01 0:25 2:5 
; a 1488+ 0-01 0:06 0-25 2:5 
Str. pyogenes a 
type 1479+ 29-5 | 0-02 0-005 0-25 5-0 
- ie 1482t } 0-01 0-005 0:25 1-25 
Diplococcus pneu- } 
moniae 12227 | - 0-02 0-05 | 0-25 2:5 
1224+ | 33 0-05 0-02 | 0-25 2:5 
Po et 1251+ - 0-02 0-1 0:25 1-25 
Str. faecalis | 1591 | 12-5 1-25 2:5 1:25 2:5 
: N.C.1L.B | 
8191 | 110 50 } 12:5 1-25 5-0 
|N.C.1.B } 
| 8192 | 13-0 $0} 12:5 | 1-25 2 
hy ami: | 1274 | 17-0 1-25 1-25 | 12 5-0 
N. catarrhalis N<.7.C 
3622 30 0-12 0-005 0-6 0-25 
H. influenzae 1584 | 0-5 0-5 1-25 0-5 
os o 1585+ | 0-25 0-5 0-5 0-5 
: : 1583+ 0 0-25 0-5 1:25 0-5 
H_. parainfluenza 1S586t | 22-5 | 0-12) 0-25 | 1-25 0-5 
Alcaligenes N.C.1.B} } 
faecalis | 8156 | 7-0 | sO] $0 | 25 5-0 
E. coli 1014f 6-0 5-0 50-0 | 2°5 2:5 
10154 so | 2-5 | 25-0 2:5 2-5 
15904 40 | 5-0 50-0 5-0 5-0 
158974 70 | 2:5 | 25-0 5-0 5-0 
alias 1 10134 50 | 5-0 | 25-0 5-0 5-0 
A. aerogenes N.C.1.B } 
418 30 | 2500 , 250-0 } 1-25 25 
Kleb. pneumonia 1052 - | 1-25] 6°25 1-2 2:5 
Shigella shigae nT ay | 
4837 165 | 0-5 5 0-6 2:5 
schmitzi 1079 | 0-6 5-0 0-6 2:5 
flexneri 1978 14:5 1-25 12:5 1:25 2:5 
sonnei N C.T.C | 
8220 | 11-0 50 | 50-0 50 | 25 
Salm. paratyphi- | | 
{ 1070 16°5 0-6 | 6-25 1:25 2:5 
Salm. paratyphi- 
B 1385+ | 11-5 1-25 5-0 25 | 5-0 
Salm. typhi NE.TC | | 
8393 21 0-25) 2:5 2:5 2°35 
pa typhi- | | 
murium 1416f 16-5 | 1-25] 6°25 5:0 
Pr. vulgaris 1955+ | 130 | 5-0 50 | 62:5 12:5 
° %» N.C.T.C 
401 6°5 5-0 5-0 06 | 1-25 
, mirabilis 14314 13-0 | 1-25 5-0 62:5 | 12:5 
, morganii Fade fw | | 
2815 0 62:5 500-0 0-5 | 6:25 
Ps. pyocyanea 1058 0 250-0 500-0 50-0 | 125-0 


* Dia neter of zone of inhibition minus diameter of disk 

+ Recenty isolated clinical cultures. 

t Penicillinase-producing penicillin-resistant strain also resistant to tetra- 
cycline and chloramphenicol. 
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TaBLe Il.—Minimum Inhibitory Concentrations of Penbritin for 
Species of Salmonella 


M.L.C. (ug./ml.) 
Serial Dilution in Avar 


Species Strain — —— - 
Pen- Pen. Tetra- |Chloram- 
britin G cycline | phenicol 

Salm. paratyphi-A 1070 | «125 | 625 | 1-25 2:5 
+» paratyphi-B 1385* 0-6 | 50 1-25 5-0 
°° % | 1386* 5-0 |; $0 5-0 6-25 
oe jo | 1387* 2:5 |} 125 2°5 5-0 
- oe 1071 | 825 | 6°25 2:5 5-0 
»»  typhi-murium 1076 on | 25 1-25 1:25 
*» oe 1077 | 1-25 5-0 2°5 5-0 
as i 1416* 1:25 6°25 = | $0 
” * 1417* 1-25 5-0 2:5 5-0 
- “ 1434* 1-25 $0 | 25 5-0 
~ pe 1435* 1-25 5-0 } 2-5 5-0 
" o- 1462 125 | $0 } 2:5 ; $0 
, cholerae-suis 1068 | 1-25 2:5 2:5 5-0 
, thompson . 1418* 0-6 6-25 1:25 2:5 
o 8» | 1-25 5-0 2:5 6-25 
»» typhi af 1072 0:5 1-25 1-25 2:5 
° . . IN.C.T.C.8393; 0-25 2:5 0-5 2:5 
*” 9 aa 1074 0-5 { 14-25 1-25 2:5 
” o” ee 1075* 12 | 5-0 5-0 5-0 
a o» .. IN.C.T.C. 786, O25 | 1-25 0-5 0-6 
ote fs 1388* 05 | 25 1-25 2-5 
»” %» os 1389* | O05 2:5 1-25 2:5 
. o we 1390 | 025 2:5 0-6 2-5 

o ae 1391* 0-25 1-25 0-6 2:5 

9 1392" | 0-25 1-25 0-6 2:5 

- - 1393* 1-25 5-0 1-25 5-0 
enteritidis . . 1463 1-25 5-0 2:5 5-0 
gallinarum 1302 0-5 5-0 1:25 2:5 

», london ie 1069 1-25 6°25 2:5 5-0 
»» binza <3 1419* 1:25 | 6-25 1-25 5-0 





* Recently isolated clinical cultures. 





| 
| 


TaB_e IIl.—Sensitivities to Penbritin of the Clinical Isolates of 
Coliforms, Proteus Species, and Strains of Str. faecalis 
Obtained in Three Hospitals Over a Period of Eight Weeks 














| Total Sensitivity of Each Isolate to Penbritin 
Organ- No. (Serial Dilution in Agar) M.I.C. ng.'ml. 
isms of ee KEE, GE ss 
jIsolates > 250 \250} 125 50 0 | 25! 12-5} 5 | 2-5 | 1-25) 0-5 | 0- 25] 0- 12 
Pats | seated ches 
| 22 Boo 14 [4 [72 tas | 52 [7 | 
Coteoeme) 341 a 
277 
Wm | 2|/6| 2}15| 5| 48|29| 2 
Proteus 121 —— stall 
22 99 
Str wy 2 4 1 1 3 
faecalis | oe i. si 
| } 11 


TABLE 1V.- rm ntification of the 64 Penbritin-resistant Coliforms 
(M.1.C. 12.5 pg./ml. or Over) Shown in Table 


Resistant Coliforms 
E. coliTypel 
I 


Intermediate, Type } 

Klebsiella . 

A. aerogenes, Type! 
Il 


A-NNeBaAnnn 


Irregular Type I 
‘I 
l nidentified 


79 (65%) were inhibited by 1.25 pg./ml. Results are 
also shown in Table III for the sensitivities of the 
isolations of Str. faecalis from the West Middlesex 
Hospital over the same period. All were sensitive to 
2.5 pg./mi. 
Sensitivity Disks 

A loop from an. overnight broth culture was spread 
on a plate in the usual way and paper disks containing 
10 yg. of penbritin were placed on the surface. Zones 
of inhibition were measured after incubation overnight. 
Results are shown in Table I alongside the M.LC. 
values by serial dilution. It will be seen that a reason- 
able correlation exists between the results for sensitivity 
as judged from the use of the disks and the M.LC. 
values. The results with A. aerogenes might appear an 
exception, but this culture is known to produce peni- 
cillinase and the M.LC. is greatly affected by inoculum 
size. In the experiments with the disks a loop spread 
on a plate constitutes a relatively small inoculum. 
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Effect of Inoculum Size 

Results are given in Table V for the effect of inoculum 
size on the M.I.C. values for penbritin, tetracycline, and 
chloramphenicol using Salm. typhi N.C.T.C. 8393 as 
test organism. It will be seen that cell numbers had 
little effect on the M.I.C. for penbritin, even when the 
inoculum was as large as 0.5 ml. of an overnight broth 
culture. In contrast, the M.LC. for tetracycline was 
increased tenfold by the increase in inoculum size. 
In Table V the results are also shown for certain other 
cultures. With a strain of Shigella sonnei the inoculum 


TaBLe V.—Effect of Inoculum Size on the M.1.C. Values for 




















Penbritin 
| M.I.C, ug./ml. 
Inoculum | (Serial Dilution in Broth) 
Culture (18-hour Broth Cultures) |— 
per 5 ml. Pen- Tetra- | Chloram- 
| britin cycline | Phenicol 
"Tea | 0-5 ml. is | 0-6 2:5 50 
Salm. “9 | @2 ., 0-5 1-25 2:5 
N.C.T.C a | 0-03,, 0-5 0-6 25 
8393 | 0-03,, of 1/100 dilution 0-25 0-s 2°5 
\ 0-03". » of 1/10,000 dilution 0-25 0-25 1-25 
Pr. vulgaris 0-03 ml. 50-0 
1292 | 0-03,, of 1/1,000 dilution 5-0 
A. aerogenes {| 0:03 ml. 125-0 
1003 | 0-03,, of 1/1,000 dilution 5-0 
Sh. sonnei §| 0°03 ml. 1-25 
1081 + {/ 00 0-03 ,, of 1/1,000 dilution 1:25 
| — — — 








size again had little effect on the activity of penbritin, 
but with A. aerogenes and a strain of Pr. vulgaris a large 
inoculum resulted in a very high M.LC. value typical 
of the effect obtained with penicillin G and penicillinase- 
producing staphylococci. Evidence of penicillinase 
production by these cultures is given below. 


Penicillinase Production as a Factor in the Resistance to Penbritin | 


Penicillinase production is not confined to the staphy- 
lococci and Gram-positive bacilli. Many strains among 
the Gram-negative bacilli also produce penicillinase. 
In Table VI results are given with strains of E. coli, 
Pr. vulgaris, and A. aerogenes which indicate that, in 
certain cases at least, resistance to penbritin is associated 
with destruction of the antibiotic presumably due to 
penicillinase. The experiments involved serial dilution 
tests in broth and assay of the penbritin content of 
each tube after the incubation period overnight. Loss 
of activity overnight at 37° C. in the absence of any 


TaBLe VI.—Penicillinase Production as a Factor Affecting 


Assayed for Penbritin after Incubation Overnight at 37° C 
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test organism was only about 10% ; consequently in 
such instances where loss of activity was considerable 
this could be attributed almost entirely to destruction 
by the test organism. 


The results for E. coli 1009 with an M.LC. of 
5 pg./ml. show that at the highest concentration just 
permitting growth there was slight inactivation, the 
penbritin content being approximately half that present 
at the time of inoculation. In other words, the degree 
of inactivation by the test organism could be sufficient 
to result in an M.I.C. value perhaps one tube higher 
than would be the case if there had been no destruction, 
but this would be the limit to which penicillinase could 
affect the M.I.C. in this particular case. On the other 
hand, with the strain of E. coli 1140 showing an M.1.C. 
of 500 yg./ml. inactivation was considerable. In the 
tubes containing up to 25 yg./ml. the penbritin was 
completely destroyed, and in the tube initially containing 
250 pg./ml. more than 50% was destroyed by the test 
organism. This degree of destruction alone would be 
responsible for a high M.I.C. value, but it is of interest 
to note that in this particular case the culture was 
also inherently resistant to penbritin and grew in tubes 
in which up to 100 yg. of penbritin per ml. remained 
even after the incubation period overnight. With 
Pr. vulgaris and A. aerogenes (Table VI) both caused 
extensive inactivation of penbritin, and in these cases 
the penicillinase factor might well be entirely responsible 
for the resistance. This is supported by the results 
with a small inoculum of the culture of A. aerogenes. 
In this instance the extent of penbritin inactivation was 
much diminished and the M.I.C. was also corre- 
spondingly lower. 


Activity of Penbritin 
Effect of pH 


The pH of sterile nutrient broth was adjusted 
aseptically to give a range of pH values and the M.L.C. 
values determined by serial dilution using various test 
organisms. Results are shown in Table VII. With the 
Oxford Staphylococcus and a strain of Pr. mirabilis 
a range of pH from 5.5 to 8 had no significant effect 
on the activity of the compound. On the other hand, 
with both strains of E. coli used and with a strain of 
Str. faecalis, penbritin was approximately 10 times more 
active at pH 5.5 than at pH 8. This effect did not 


M.1L.C. Values for Penbritin. Broth Serial Dilution Tests 





E. coli 1009: | | 
Penbritin before inoculation (zg. /ml].) } | 
after incubation overnight (ug. ml. ‘ | 
Visible growth after incubation overnight | 
E. coli 1140: 
Penbritin before inoculation (ug./ml.) 500 | 250 
- after incubation overnight (ug. 'ml.) 500 | 100 
Visible growth after incubation overnight .. — ' 


125 
10 


Pr velearia 1292: } 
Penbritin before inoculation (ug. 'ml.) 500 250 =| 125 
a after incubation overnight (g./ml.) 400 | 210 | 60 
Visible growth after incubation overnight / 
A. aerogenes 1003: 
Large inoculum (0-03 ml. of overnight broth): 
Penbritin before inoculation (ug./ml.) 500 250 125 
- after incubation overnight (jg. ml.) 440 0 0 
Visible growth after incubation overnight - + + 
Small inoculum (0-03 ml. of 1/1,000 dilution of | 
overnight broth): | 
Penbritin before inoculation (ug. 'ml.) 500 250 125 
after incubation overnight (ug. ml.) 420 270 110 
Visible growth after incubation overnight 











; 50 5 12-5 5-0 2:5 1:25 0:5 
| 41 : 2 9-6 2:3 0-9 04 | Of 

—_— | ! + 
| 
i: eS | 2 12-5 5-0 
| 05 | 0 0 0 
| ! v 

50 6] «(25 12:5 5-0 

0 0 | 0 0 

| 
50 | 25 12-5 5-0 | | 
0 0 | 0 0 | 
: + | + 
50 25 125 | 50 2-5 
44 22 0 0 0 
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appear to be correlated with the extent to which the 
pH of the medium was influenced by the growth of 
the test organism, nor was there any correlation with 
the effect of pH on growth itself. With the strain of 


TaBLe VII.—Effect of pH on Activity of Penbritin (Serial Dilution 
in’ Broth) 
pH of PH of Inoculated 
Culture | Broth Broths after M.LC. 
| before 24 Hours’ Incubation (ug.'ml.) 
Inoculation (No Penbritin Present) 
5:2 0-05 
Oxford Staph 7-2 0-12 
8-5 0-05 
5-2 0-5 
E. coli 1009 7-2 2:5 
8-5 -- 25:0 
5-5 69 1-25 
E. coli 1012 2 7:6 2:5 
8-0 8-1 12-5 
5:5 5-4 0-5 
Str. faecalis 1207< 7:2 7-2 1-25 
8-0 77 5-0 
5°5 5-6 0-5 
Pr. mirabilis 1431 < 7:2 7 0:5 
8-0 79 1-25 


Pr. mirabilis and Str. faecalis the growth in control 
tubes at pH 5.5 appeared to be somewhat lighter than 
at the higher pH values, but with the other organisms 
growth was heavy at all the pH values. 


Effect of Serum 
Results are shown in Table VIII for the effect of 
40%, human serum on the M.IL.C. values for penbritin 
using a strain of E. coli and the Oxford Staphylococcus 
as test organisms. It will be seen that serum had little 
effect on activity, and the M.I.C. values were only one 
tube lower than in the controls. 
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Fic. 1.—Bactericidal activity of penbritin against the Oxford 


Staphylococcus. 
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Taste VIIl.—Effect of Human Serum on M.].C. Values of 


Penbritin (Serial Dilution in Broth) 


M.L.C. (72. ml.) 


Control + 40% Human Serum 
Oxford Staph. 0-02 | 0-05 
E. coli 1-0 2:5 


Bactericidal Activity 

Overnight broth cultures were used to inoculate fresh 
sterile nutrient broth to give a viable count of about 
10° cells/ml. Incubation was carried out at 37° C. with 
different concentrations of penbritin, and viable counts 
were made at intervals of time. Results are given in 
Figs. | and 2 for the Oxford Staphylococcus and for a 
strain of E. coli. With the Oxford Staphylococcus a 
concentration of 0.5 »g./ml. almost completely sterilized 
the culture in 24 hours, and a concentration of 0.1 
pg./ml. greatly reduced the viable count. 

With the strain of E. coli, penbritin also showed a 
high degree of bactericidal activity at concentrations 
only slightly higher than the M.I.C. value. For the 
strain of E. coli used in Fig. 2 the M.I.C. was 2.5 yg./ml. 
and a concentration of 5 »g./ml. almost completely 
sterilized the culture in seven hours. 

In Figs. 3, 4, and 5 comparative results are given 
for the bactericidal activity of penbritin, tetracycline, 
and chloramphenicol, using a strain of Salm. typhi- 
murium as test organism. Tetracycline, at concentra- 
tions as high as 5 pg./ml., showed little more than a 
bacteriostatic effect. With chloramphenicol, some 
bactericidal activity was apparent with 5 yg./ml., but 
with lower concentrations the effect was largely bacterio- 
static. In contrast, penbritin at a concentration of 
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Fic. 2.—Bactericidal activity of penbritin against E. coli 1009. 
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5 »g./ml. completely sterilized the culture in 24 hours, 
and in three hours a kill of greater than 99.9% was 
obtained. Lower concentrations were also markedly 
bactericidal. 


Stability of Penbritin in Acid Solution 


Penbritin shows a high degree of stability in solution 
at low pH. Results are given in Table IX for the stability 
at 37° C. at pH 2. After two hours the loss in activity 
was only some 5%, and even after storage overnight 
under these conditions nearly 50% of the activity was 
retained. Comparative tests showed that penbritin was, 
in fact, rather more acid-stable than penicillin V. 


TaBLe 1X.—Acid Stability of Penbritin. Stability at pH 2 
and 37° C, 





4 | 6 | 24 


Time (hours) | 
i i 88 80 | 42 


Se ei 0 1 
Activity remaining (%) 100 | 100 





2 
95 








At neutral pH, and at room temperature, sterile 
solutions of penbritin retained approximately 80% of 
the activity after one week. Non-sterile solutions 
exposed to the atmosphere and risk of contamination 
usually showed a more rapid loss of activity, due very 
probably to penicillinase-producing contaminants. 

Penbritin is not stable to penicillinase and is destroyed 
at approximately the same rate as penicillin G. 


Emergence of Resistance to Penbritin 


Broth cultures of the Oxford Staphylococcus, Salm. 
typhi 1388, and E. coli 1009 were transferred every two 
or three days into serial dilution tubes of penbritin 
using as inoculum the tube with the highest concentra- 
tion of penbritin which still permitted growth. Results 
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24 


HOURS 
Fic. 3.—Bactericidal activity of penbritin against Salm. typhi- 
murium 1076. 
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are shown in Table X. It will be seen that the results 
obtained with penbritin are typical of a penicillin, the 
emergence of resistant strains being stepwise, each 
increase in resistance being only some twofold to four- 
fold. Consequently, the emergence of resistant strains 
during treatment with penbritin is not likely to be 
a serious factor, at least so far as the more sensitive 
TaBLE X.—Emergence of Penbritin-resistant Strains, Cultures 

Were Transferred Every Two or Three Days from Serial 


Dilution Tests in Broth, the Last Tube Showing Growth 
Being Used as Inoculum for the Next Transfer 











No. of | = M.L.C. (ug. ml.) 
Transfers E. coli 1009 | Salm. typhi 1388 Oxford Staph. 

0 1-25 0-5 0-05 
1 1:25 | 1-25 0-05 
2 12:5 5:0 0:25 
3 25-0 5-0 0-5 

4 50-0 12:5 1:25 
5 125-0 25-0 1-25 
6 | 125-0 25:0 1-25 
7 125-0 50-0 5-0 


organisms are concerned, nor is it likely to be important 
in urinary infections where the concentrations of 
penbritin achieved in the urine are high and therefore 
likely to be adequate even against strains which are 
substantially more resistant than normal. 


Discussion 


High activity against the Gram-positive cocci together 
with very little activity against the Gram-negative bacilli 
is almost characteristic of a penicillin, at least. so far 
as those penicillins in clinical use are concerned. Some 
degree of increased Gram-negative activity to give a 
broader spectrum is shown by p-aminobenzylpenicillin 
(Tosoni, Glass, and Goldsmith, 1958) and also by the 
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Fic, 4.—Bactericidal activity of tetracycline against Salm. typhi- 
murium 1076. 
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penicillin cephalosporin N (Heatley and Florey, 1953; 
Abraham, Newton, and Hale, 1954), but neither shows 
Gram-negative activity comparable with that of 
penbritin, nor are they acid-stable. 

Compared with penicillin G, penbritin is about 10 
times more active against the Gram-negative bacilli 
generally, and is only slightly less active against the 
Gram-positive cocci. This results in a spectrum in 
which activity is comparable with that of tetracycline 
and chloramphenicol in the Gram-negative field and 
much higher against the Gram-positive cocci. Penbritin 
can therefore be regarded as a broad-spectrum penicillin. 
In comparative tests between penbritin, tetracycline, 
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Fic. 5.—Bactericidal activity of chloramphenicol against Salm. 


typhi-murium 1076. 


chloramphenicol, and penicillin G for certain organisms 
penbritin was the most active. This was true for 
Salmonella species and H. influenzae. Among the 
coliforms and species of Proteus, a certain number of 
penbritin-resistant strains occur, these strains being 
insensitive to penbritin in certain cases because of 
penicillinase production resulting in destruction of 
penbritin, although in some strains there is also 
evidence of inherent resistance. Among the coliforms 
and Proteus strains encountered clinically, the majority 
(about 80%) were sensitive to 5 yug./ml. or less, but 
about 20% showed an M.LC. of 12.5 yg./ml. or 
greater. 

Penbritin retains certain other characteristics of a 
penicillin—namely, that activity is little affected by the 
presence of serum and also that a high degree of 
bactericidal activity is shown. Cultures of E. coli and 
Salm. typhi-murium were virtually sterilized by 5 pg. 
of penbritin per ml. overnight. This is in marked 
contrast to tetracycline and chloramphenicol, where 
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the effect is largely bacteriostatic. Penbritin also 
resembles other penicillins with respect to emergence 
of resistant strains. This is stepwise in the manner of 
resistance to penicillin G, and problems associated with 
resistance to penbritin are not likely to be very different 
from those associated with other penicillins in current 
use. 

Against some organisms, activity of penbritin was 
found to be greatly affected by pH. This is of signi- 
ficance in connexion with urinary infections, and 
because of this penbritin might be expected to be more 
effective in certain cases with an acid urine. The effect 
of pH, however, was not general for all the bacteria 
tested, and further work is in progress to establish 
the extent and significance of the effect of pH on 
penbritin activity. 

Summary 

Penbritin (B.R.L. 1341) is a new penicillin which is 
acid-stable and active against a wide range of Gram- 
positive and Gram-negative bacteria. 

Activity against Gram-negative bacilli is similar to 
that of tetracycline and chloramphenicol. 
and Haemophilus 
than 


Against Salmonella species 
influenzae, penbritin is slightly more active 
penicillin G, tetracycline, or chloramphenicol. 

Penbritin is more active than tetracycline against the 
pyogenic cocci and only slightly less active than 
penicillin G. 

Penbritin is not stable to penicillinase and therefore 
not active against penicillin-resistant staphylococci or 
other penicillinase-producing organisms. 

Activity of penbritin is not greatly affected by the 
presence of serum. Against certain organisms penbritin 
is more active at a slightly acid pH than at higher pH 
values. 

Penbritin is highly bactericidal. 

Emergence of resistant strains develops stepwise in 
the typical penicillin manner. 


We are indebted to Dr. J. A. S. Amos, consultant 
pathologist, Redhill County Hospital; Dr. A. Knudsen, 
consultant pathologist, West Middlesex Hospital, Isleworth ; 
and to Dr. R. E. M. Thompson, reader in bacteriology, 
Bland-Sutton Institute of Pathology, Middlesex Hospital 
Medical School, for many of the cultures used in this work. 
We are also indebted to Mr. B. Slocombe, Mrs. J. Smith, 
and Miss E. Widden for valuable technical assistance. 
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A new British Standard (B.S. 3354: 1961) specifies require- 
ments for sinus forceps with box joints made of stainless steel 
for a range of sizes of 5, 6, 7, and 8 in. nominal overall 
length. The particular uses of sinus forceps make them 
vulnerable at the joint, and consequently box-jointed 
instruments only have been specified. Similar instruments 
with screw joints are available, however, for those applica- 
tions for which the screw joint may give a satisfactory 
performance. This standard may be obtained from the 
British Standards Institution, Sales Branch, 2 Park Street, 
London W.1 (price 3s. each; postage extra to non- 
subscribers). 
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“ PENBRITIN”—A NEW BROAD- 
SPECTRUM ANTIBIOTIC 


PRELIMINARY PHARMACOLOGY AND 
CHEMOTHERAPY 


BY 
D. M. BROWN, B.Sc., F.P.S. 
AND 


P. ACRED, B.Sc. 


From the Beecham Research Laboratories Limited, 
Brockham Park, Betchworth, Surrey 


None of the present family of synthetic or natural 
penicillins possess appreciable activity against Gram- 
negative bacilli. Those penicillins which are absorbed 
orally are inactive in this respect. Since the isolation 
of 6-aminopenicillanic acid (Batchelor et al., 1959), one 
of the principal objectives has been the development of 
a new penicillin which is absorbed orally and is effective 
against Gram-negative bacilli. Doyle and his colleagues 
have now synthesized a new penicillin, “ penbritin ” 
(6[D(—) - a- aminophenylacetamido]penicillanic acid), 
which, from the biological studies carried out, has been 
found:to possess these properties. 


s CH, 
7. i a al 
€ ,.CH.CONH.CH——CH 
—/ | l \ 
| | | | CH, 
NH, cC— N——CH.COOH 
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Penbritin ; 6[D(— )-a-aminophenylacetamido]penicillanic acid. 


Pharmacology 


Penbritin (B.R.L. 1341) is non-toxic to mice, rats, 
dogs, and cats. Single doses up to 5 g./kg. have been 
administered orally and subcutaneously to mice and rats 
without observable toxic effects. Intravenously the 
amount given has been limited by solubility, but as 
much as 2 g./kg. has been administered to mice without 
lethal effects, although muscle tremor, slow respiration, 
and mild clonic convulsions have been noted. Similarly, 
in cats no adverse effects on the blood-pressure and 
respiration were seen with doses up to 100 mg./kg. 
intravenously. A total of 3 g./kg. was administered in 
divided doses over a period of one hour without toxic 
effects. 

When administered orally to groups of 12 rats over a 
period of 12 weeks at doses of 500 and 100 mg./kg. no 
effect on the growth was observed ; neither were any 
biochemical, haematological, or histological abnormali- 
ties seen. Penbritin, when administered orally to three 
dogs, 250 mg./kg. twice daily over a period of four 
weeks, likewise produced no toxic symptoms, apart from 
slight loosening of the stools. It gives good blood-levels 
after oral administration. In dogs, maximum blood- 
levels of 7.2 pg./ml. have been obtained after 20 
mg./kg., the peak occurring one hour after dosing. On 
the other hand, after 20 mg. phenethicillin and penicillin 
V per kg. the peak levels which occurred in 30 minutes 
were 4 and 2.6 yg./ml. respectively (see Chart). In 
addition, the blood-levels‘ were more persistent with 
penbritin, this effect having also been noted in humans 
(Knudsen ef al., 1961). After absorption the antibiotic 
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is evenly distributed throughout the body tissues apart 
from kidney and liver, where higher concentrations than 
in the serum are found. The antibiotic which is excreted 
in urine and bile is concentrated considerably in these 
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Mean serum concentrations in groups of five dogs after oral 
administration of 20 mg. penbritin, phenethicillin, and penicillin V 
per kg. 
fluids. The concentration in the bile is 300 times and in 
the urine 800 times that found in the blood. Penbritin 
is eliminated by the kidney by renal tubular secretion 
and glomerular filtration in a similar manner to 
penicillin G and methicillin (Acred et al., 1961). 





Chemotherapy 


Penbritin has been tested in mice infected with 
Staphylococcus aureus (Smith), Streptococcus pyogenes 
(group A), Salmonella typhi-murium, and Klebsiella 
pneumoniae, and compared with penicillin V, phen- 
ethicillin, tetracycline, and chloramphenicol. The activity 
was assessed by determining the dose which cured 50% 
of a group of 10 mice infected with one of the above 
organisms. Penbritin, penicillin V, and phenethicillin all 
had the same order of activity against Staph. aureus by 
the oral route, the CD50 values in each case being 0.3 
mg./kg., but tetracycline was fully 10 times less effec- 
tive, having a CD50 of 5.2 mg./kg.; chloramphenicol 
was ineffective orally and subcutaneously. Penbritin, 
penicillin V, and phenethicillin were highly active 
against Str. pyogenes, giving an oral CDSO of 0.1 
mg./kg.; tetracycline gave a CD50 of 0.5 mg/kg., 
while in this instance chloramphenicol was active with 
a CDSO of 3.2 mg./kg. 

Against the Gram-negative infections penbritin was 
surprisingly effective when compared with tetracycline 
and chloramphenicol. The CD50 values against Salm. 
typhi-murium were, respectively, 19, 125, and 310 mg./ 
kg., and against Kleb. pneumoniae 12, >400, and 165 
mg./kg. Penicillin V and phenethicillin were completely 
inactive. 


Conclusions 


Penbritin is an effective non-toxic oral penicillin 
possessing a wide spectrum of activity. Animal studies 
indicate that it is better absorbed and gives more pro- 
longed blood levels than penicillin V and phenethicillin. 
Its effectiveness against infections due to staphylococci 
and streptococci is equal to that of the existing oral peni-- 
penicillins. In this respect there is agreement with the in 
vitro activities (Rolinson and Stevens, 1961). On the other 
hand, the activity of penbritin in vivo against infections 
produced by Gram-negative organisms is considered to 
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be greater than that found with tetracycline and chlor- 
amphenicol. This is in marked contrast to the in vitro 
titres, where only small diiferences are found. 

We thank Mr. F. P. Doyle and his colleagues for the 
preparation of penbritin. 
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ABSORPTION AND EXCRETION OF 
* PENBRITIN ” 
BY 
E. T. KNUDSEN, M.B., B.S. 
G. N. ROLINSON, Ph.D. 





AND 
SHIRLEY STEVENS, B.Sc. 
Beecham Research Laboratories, Brentford, England 


“ Penbritin” (6{[D(—)-a-aminophenylacetamido]penicil- 
lanic acid; B.R.L. 1341) is a new penicillin derived 
from the penicillin nucleus, 6-aminopenicillanic acid, 
with a broad spectrum of activity against both Gram- 
positive and Gram-negative organisms (for full micro- 
biological details, see Rolinson and Stevens, 1961). 

This paper describes the investigations undertaken 
to determine a suitable dosage of penbritin for pre- 
liminary clinical trials. 

Since penbritin is highly stable in acid medium it 
could be well absorbed orally. Experiments were there- 
fore designed to investigate the serum concentrations 
and urinary excretions obtained with various oral doses 
of the new penicillin. 

Methods 

Seventeen subjects (10 male and 7 female) aged 19-29 
years (mean 25 years), weight 50-91 kg. (mean 65 kg.), 
took part in this study. Each subject was designated 
a letter of the alphabet and each retained the same 
letter throughout the investigations. Except where 
otherwise stated, all doses were given in the fasting state, 
the subjects having refrained from taking breakfast 
until after the two-hour specimen of blood had been 
withdrawn from the antecubital vein. All specimens 
were taken with Bayer “O” “venules,” and assays 
were carried out on the freshly separated serum on the 
same day as the test was performed. 


Assay Procedure 

Penbritin concentrations were determined by the cup- 
plate biological assay method using Sarcina lutea ATCC 
9341 as test organism. Nutrient agar (“ oxoid ” No. 2) 
was seeded with 5 ml. of an overnight broth culture per 
500 ml. of agar and poured into large assay plates to 
give an agar depth of approximately 4 mm. Plugs of 
agar were removed to give holes of 7 mm. diameter, 
which were filled with the solutions to be assayed. The 
plates were incubated at 30° C. overnight. The ring 
diameters were then measured and the concentrations 


read off in the usual way from the standard line. 
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Standard solutions of penbritin of 1, 0.5, 0.2, 0.1, 
0.05, and 0.02 yg./ml. were used on each assay plate. 
Standards and unknowns were so arranged on plates 
as to compensate both for any variations in agar thick- 
ness and for the time factor in filling the plate. 

The samples to be assayed were diluted to give a 
concentration of approximately 0.2 »g./ml. The diluent 
for the unknown samples and for the standard solutions 
was a 4% solution of bovine plasma albumin fraction V 
(Armour Pharmaceutical Co.) in M/20_ phosphate 
buffer, pH 7. This solution had been found by experi- 
ment to have the same effect as human serum on the 
assays of this penicillin by this method. 

Tetracycline concentrations were determined by the 
cup-plate biological assay method using a strain of 
Bacillus mycoides as test organism. Standard solutions 
of tetracycline of 20, 10, 5, 2, 1, and 0.5 pg./ml. were 
used on each assay plate. 

The samples to be assayed were plated neat and the 
diluent for the standard solutions was human serum. 

Experiment 1.—A 250-mg. capsule of penbritin was 
given to 10 subjects ; blood samples were taken at 4, 1, 
2, 4, and 6 hours after dosing, and the serum was 
assayed for the concentration of penbritin in terms of 
pg./ml. The 0-6-hour urine fractions were also 
collected and assayed for penbritin. Table I sets out the 
individual and mean results obtained in this experiment. 

Experiment 2.—Two 250-mg. capsules were given to 
seven subjects and a similar procedure was adopted 
to that in experiment 1. Table II sets out the results 
obtained in this experiment. 

Experiment 3.—Three 250-mg. capsules were given 
to seven subjects, and the investigation was carried out 
as in experiments | and 2. The results are set out in 
Table III. 

Experiment 4.—Finally, four 250-mg. capsules were 
given to 10 subjects and a similar procedure was adopted 
as in the previous experiments. Table IV sets out the 
results obtained. 

Fig. 1 shows graphically the means obtained in the 
four experiments, and Fig. 2 shows a dose-response 
curve for the two-hour levels. 





Tas_e [.—Serum Concentrations and Urinary Excretion of 
Penbritin After a Single 250-mg. Dose 
———______ — — 4 —— _ 
| Dose | Serum Concentrations (ug./ml.) | Urine 
Subject be i | ; — me. in 
ms | thr thr. | 2hr. | 4he. | 6hr. 6 hr. 
A 250 0-3 2:6 2:7 05 | Of 83 
B | 250 1-4 3-5 2:1 03 0-08 92 
C | 250 0-2 2:6 2:3 0-3 0-1 11 
D | 250 0:7 2:2 2:4 0:5 0-2 51 
G 250 1-4 1:8 1:7 0-6 03 59 
nn | ae 1-4 27 2:0 0-5 | 0-2 125 
K 250 1-0 1-3 | 1-2 0-7 0-3 108 
M 250 Vt 28 | 24 04 | 02 | 57 
N 250 0-2 0-8 1-3 0-5 0-1 64 
P 2530 | O4 | 16 | 13 03 | 0-1 71 
iige. at 0-81 2-19 1-94 0:46 0-17 82(33%) 
Tasie Il.—Serum Concentrations and Urinary Excretion of 
Penbritin After a Single 500-mg. Dose 
‘ _ 
aes Serum Concentrations (/g./ml.) Urine 
Subject mea _ _— me. in 
ie Shr Ihe 2hr 4 inr 6hr 6 hr 
A 500 | 10 1 3-6 0-9 0-2 169 
G 500 | OS 24 2:8 10 | 04 105 
I 500 | 0-02] 0-5 3-9 1-0 0-3 63 
N 500 | OS | 0-9 3-6 1-0 0-2 119 
P 500 2 49 3-2 0-45 0-1 135 
R 500 0-18 2:8 47 | 1-0 0-2 135 
Z 500 0-5 4:6 47 08 | 02 158 
Mean 0-74 2-7 3-8 0-88 0-2 126(25%) 
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TaBLe III.—Serum Concentrations and Urinary Excretion of 








Penbritin After a Single 7150-mg. Dose 

















| 

Dose Serum Concentrations (ug./ml.) Urine 

Subject ne — mg. in 
8B 4 hr. | 1 hr. 2 hr. 4hr. 6hr 6 hr. 
B 750 0-04 4:8 4:8 0-9 0-2 186 
Cc 750 13 3-2 4:2 Il 0-2 162 
D 750 0-4 5-3 48 1-4 0:3 216 
H 750 1-2 4-0 5-0 1-5 0-3 216 
I 750 0-3 4:4 6-1 1-7 0-4 188 
K 750 0-2 5-0 5:3 23 0-6 344 
M 750 0-2 2:8 5-2 1:3 0-4 182 

Mean 0-52 | 4:2 5-1 15 0-3 | 213(28%) 




















TABLE 1V.—Serum Concentrations and Urinary Excretion of 











Penbritin After a Single 1,000-mg. Dose 


















































| | Serum Concentrations (yg. ml.) Urine 
Subject —_ | — mg. in 
& $ hr. 1 hr. 2hr 4hr. 6 hr 6 hr. 
A 1,000.| 1-8 5-1 $5 1:3 0-4 322 
B 1,000 2:5 7-2 75 1-7 0-4 400 
D 1,000 0-1 1-4 8-5 3-7 0-9 450 
F 1,000 0-2 3-4 76 2:8 0-9 371 
G 1,000 0-5 4:5 8-4 2:0 0-7 214 
K 1,000 1-9 3-9 45 1-8 0-9 293 
3 1,000 0-4 2:3 6°6 2-4 0-9 323 
M 1,000 0-3 3-7 8-4 1:8 0-6 3 
N 1,000 0-5 2-0 5-3 1-7 0-4 ae 
P 1,000 1-2 42 5-6 1-0 0-2 = 
Mean 0:94 3-77 6-79 | 2-02 0-63 | 334(33%) 
84 
1,000 mg. 
-_ 7 
t 
$ 6 
= 750 mg. 
a 
« 4° 
i 
Fe 
Uv 500mg. 
z 34 
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Fic. 2.—Dose-response curve for 


C 


nbritin (two-hour levels for 


250-, 500-, 750-, and 1,000-mg. doses). 


Concentration of Penbritin in Urine 

Tables I-IV show the total excretion of penbritin in 
milligrams in the 0-6-hour fraction of urine; this is 
also expressed as a mean percentage of the administered 
dose. It will be seen that some 30% of the given dose 
is excreted in the urine within six hours. Data relating 
to the concentration of an antibiotic in the urine in 
terms of »g./ml., however, are of greater interest from 
the therapeutic aspect, but this depends upon the volume 
of urine excreted over the given period of time. 


Table V shows the range of urine concentrations of 
penbritin obtained with the various doses. 

Experiment 5.—It has been shown that approximately 
30% of a given dose of penbritin is excreted in the urine 
within six hours. The total amount of a given dose 
of penbritin excreted in the urine may not, however, 
appear within six hours, although for most acid-stable 
penicillins some 95% of the total amount excreted 
appears in that time. A 24-hour urine study in four 
subjects was carried out. Each subject received two 
250-mg. capsules on the morning of the study, having 
breakfasted as usual. Urine was collected over the 0-4 
hour, 4-8 hour, 8-12 hour, and 12-24 hour period. The 
results are shown in Table VI. It will be seen that 
some 97% of the amount excreted in the urine appears 
within eight hours of dosing. 

The following conclusions can be drawn from the 
results of the above investigations: (1) peak serum con- 
centrations are generally obtained at about two hours 
after dosing (compared with half to one hour for other 
acid-stable penicillins) ; (2) significant serum concentra- 
tions are still present at six hours after dosing (0.2 
pg./ml. compared with 0.02 yg./ml. for other acid- 
stable penicillins); (3) doubling the dose virtually 


Tas_e V.—Urine Concentrations yg./ml. (0-6 Hours) 








Dose (mg.) | Range of Concentration (10 Subjects) 
250 150—1,000 ug./ml. 
500 250-1,000_ ,, 
750 500-2,000_ ,, 
1,000 550-2,500 ,, 








TasLe VI.—24-Hour Urinary Excretion Study of Penbritin After 











a Single 500-mg, Dose 
Penbritin (mg.) 
Sub- Dose Total 
ject mg. 0-4 4-8 8-12 | 12-24 | 0-24 hr. 
hr. hr. hr. | hr. 
B soo | 121 (24%) | 79(15-8%)| 3:3 | 1-9 | 205(41%) 
D 500 | 99 (98 85 ty 3-5 | 0-32 | 188 (37%)}} 
T 500 | 69 13-89% 39 (7-8%) | 1-45 | 0-92 | 110(22%)} 
Vv 500 | 93(18-5%)| 64(12-8%)| 1-24 | 2-7 | 161 (32%) 























doubles the peak serum concentrations (Fig. 2) (this is 
not seen with the tetracyclines); (4) some 30% of a 
given dose is excreted in the urine over a six-hour 
period ; (5) a six-hourly or eight-hourly dosage might 
be considered for therapeutic trials; (6) 250 mg. 6-8 
hourly should be adequate for the treatment of common 
Gram-positive infections (minimum inhibitory concen- 
tration=0.01-0.05 »g./ml.) and those due to H. influenzae 
(minimum inhibitory concentration=0.1-0.5 ,g./ml.) ; 
(7) 750 mg. or more six-hourly would be required for 
the majority of infections due to Gram-negative 
organisms (minimum inhibitory concentration=0.5- 
5 pg./ml.); (8) 250-500 mg. eight-hourly might be 
adequate for the treatment of most infections of the 
urinary tract in view of the high concentrations obtained 
in the urine (150-1,000 yg./ml.). 
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Experiment 6.—For comparative purposes, 10 sub- 
jects received two 250-mg. capsules of tetracycline and 
a similar procedure was adopted as in the previous 
experiments except that no half-hour specimen was 
taken. The results are set out in Table VII. Serum 


TaBLe VII.—Serum Concentrations and Urinary Excretion of 
Tetracycline After a Single 500-mg. Dose 

















: T 
Sub- | Dose Pees COS aS) | h my 
ject | meg. thr 2hr | 4hr. | G6hr. | 6hr. 
A| so | 20 | 28 | 25 | + | ot 
Cc 500 7 | 19 2-4 0-8 66 
D 500 09 | Of 0-9 0:3 17 
G 500 1s | 20 | 20 1-1 31 
H 500 0-7 09 | 09 03 30 
K 500 0-8 1-9 1-9 13 72 
L 500 1-0 1-9 2-4 13 27 
M 500 13 8 | 24 1-2 85 
N 500 0-8 16 6 | 6200 («| 72 
P | 500 21 28 | 24 1-5 82 
Mean 1:3 «| se |. oe | 58 (12%) 


TaBLE VIII.—Serum Concentration on Day 1 and Day 4 After 
the Administration of 500 mg. of Penbritin Every Eight 
Hours for Four Days 














, | Serum Concentrations (ug. 'ml.) 

Subject aoe Day —_——_— — — - 
8. $he thre. | 2hr. | 4hr. | 6hr. | 8 hr. 
p | 590 |r 1 | OF | o6 | 48 | 14 | 0-22 | 0-08 
t.d.s 4 0-12 | 1-0 3-2 0-7 0-23 | 0-06 
D 500 1 0-1 0-16 | 5-9 1:5 0-17 | 0-08 
t.d.s. 4 0-27 | 1:7 3-3 0-8 0:19 | 0-06 
500 1 0-24 | 0-75 | 46 1-3 0-22 | 0-14 
t.d.s. 4 0:17 | 2-6 2-0 0-5 0-21 | 0-06 
M 500 1 0:07 | 0-17 | 43 1:2 0-48 | 0-12 
| t.d.s. 4 1:05 | 3-7 2:3 0:8 0-21 | 0-05 














concentrations obtained with 500 mg. of tetracycline are 
well below those of penbritin for the first two hours 
after dosing. The urine excretion of tetracycline over 
the six-hour period was only 12% of the administered 
dose ; consequently the concentration of tetracycline in 
the urine (50-200 yg./ml.) was well below that obtained 
with an equivalent dose of penbritin (250—1,000 yg. /ml.). 

Experiment 7.—The data obtained so far relates only 
to single-dose studies, and in view of the rather slow 
absorption (peak serum concentrations at approximately 
two hours and significant levels at six hours) it was 
decided to investigate whether there was any accumula- 
tion of penbritin in the serum on a possible clinical 
regimen. Four subjects were given two 250-mg. capsules 
every eight hours for four days—that is, 12 doses. 
Serum concentrations were obtained on Day 1 and 
Day 4. No side-effects were reported in this small 
group. Results are shown in Table VIII. It will be 
seen that in this small number of subjects there was 
certainly no accumulation of penicillin on an eight- 
hourly regimen. In fact, the overall levels obtained 
on the fourth day were, on the whole, lower than those 
obtained on the first day. 


Summary and Conclusions 


Investigations were carried out on a new penicillin 
(penbritin ; B.R.L. 1341) to determine a suitable scheme 
of dosage for therapeutic trials. 

Consideration of serum concentrations in terms of 
pg./ml., together with the minimum inhibitory concen- 
trations of the antibiotic for various organisms, serves 
as a rough guide to the possible value of the penicillin 
in vivo, assuming that the presence of human serum does 
not markedly depress its antibiotic activity. Penbritin is 
little affected by serum (Rolinson and Stevens, 1961). 


Penbritin is well absorbed orally, and some 30% of 
a given dose is excreted in the urine within six to eight 
hours of dosing. 


The single- and multiple-dose studies described 
suggest that for therapeutic trials the following dosage 
regimen might be adopted: 


250 mg. six-hourly for the treatment of infections 
due to Gram-positive organisms or those due to 
H. influenzae. 250-500 mg. six- or eight-hourly is 
suggested for infections of the urinary tract in view 
of the high concentrations of penbritin obtained in the 
urine. 750 mg. or more eight-hourly might well be 
required for the treatment of infections due to Gram- 
negative organisms other than those occurring in the 
urinary tract. 


Our thanks are due to Miss J. Willacy and Miss E. Smith 
for the biological assays, to the volunteers who so willingly 
and regularly attended for their morning dose of penbritin, 
and to Miss J. E. Crawford for her help in the preparation 
of this paper. 
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The isolation of 6-aminopenicillanic acid (Batchelor 
et al., 1959) made possible the biosynthesis of many 
modifications of penicillin. Such modifications have 
already led to a cgmpound with intensified anti- 
staphylococcal activity (methicillin) and to others with 
improved properties of absorption from the gut 
(phenethicillin, phenoxypropylpenicillin). To date, 
however, such compounds have shown a narrowing of 
antibacterial activity compared with penicillin G. An 
exception to this trend is represented by the deriva- 
tive 6[D(—)-a-aminophenylacetamido]penicillanic acid 
(“ penbritin ” ; B.R.L. 1341). This derivative was found 
to have a bactericidal effect at low concentrations against 
a variety of Gram-negative as well as Gram-positive 
organisms, and we are reporting here our microbiological 
and preliminary therapeutic results with it. 


Methods 


The laboratory and clinical methods followed closely 
those already described in our reports on methicillin 
(Stewart, 1960, 1961; Stewart et al., 1960). The 
following modifications were introduced in this study. 


Tests for Penicillinase-—In addition to conventional 
methods we now use a membrane filter technique for 
identifying organisms as producers of extracellular 
penicillinase. In this method (Holt and Stewart, 1961) 
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the unknown and control organisms are grown on top 
of a cellulose membrane laid on an agar plate containing 
the appropriate penicillin and already seeded with an 
indicator organism ; On incubation, destruction of the 
penicillin is revealed by zonal growth of the indicator 
organism. This technique was found to be more sensi- 
tive for penicillinase detection than plate assays ; it also 
enabled us to screen large numbers of organisms simul- 
taneously against various penicillins. The defect is that 
it detects only extracellular forms of the enzyme, and we 
had to overcome this by re-examining whole-cell 
preparations, on assay plates, of organisms negative by 
the membrane test. 

Penbritin was kept at 4° C. in powder form and made 
up weekly into a stock solution (50,000 yg./ml.) from 
which disks (10 »g.) for screening purposes and dilu- 
tions in agar, broth, and other media were all prepared. 
Patients were given the compound by mouth (50-100 
mg./kg./day) in three or four daily doses. Specimens— 
for example, urine, pus—taken from patients receiving 
penbritin were cultured in media containing penicillinase. 


Results 
Penbritin is C,,H,,N,O,S, structurally 
. 
~~ fs 
é » -C*H.CONH.CH——CH “ 
—. 4 l | \\ 
| | | CH: 
NH, C—— N———CH.COOH 
if 


In the pure substance, the C* atom is in the D(—) 
configuration. We have tested a preparation (B.R.L. 
1060), containing also the L(+) isomer, which shows 
in vitro Slightly lewer intrinsic activity but the same 
antibacterial range. 


Penbritin was supplied to us as a nearly white, largely 
crystalline solid, 78% pure, melting and decomposing 
at 202° C. It dissolved sparingly in water (>20<40 mg./ 
ml. at room temperature), giving a stable solution about 
PH 5. It dissolved to the extent of 33 mg./ml. in M/15 
phosphate buffer at pH 7 and was stable for some hours 
in this solution at 37° C. The solubility was higher in 
alkaline solution. 


Microbiological Results 


Our results under this heading showed many 
similarities to those reported by Rolinson and Stevens 
(1961). We are therefore presenting here only a 
summary of essential findings, including some points of 
comparatively minor difference. 

Like the other active members of the penicillin family, 
penbritin was active against all the major coccal 
pathogens (Table I). Streptococci of group A and 
pneumococci were all uniformly inhibited by low 
concentrations (<0.1 jg./ml.), comparable to those 
obtaining with penicillin G and lower than the minimal 
inhibitory concentrations of other synthetic penicillins 
or of tetracyclines. Streptococci of other groups required 
higher concentrations (1-5 yg./ml.), a higher proportion 
of these species and of Haemophilus being sensitive to 
penbritin and to p-aminobenzylpenicillin than to any 
other penicillin tested. Staphylococcus aureus showed 
variable behaviour, 77% of strains (in this series) being 
sensitive to 0.5 yug./ml. or less; the remainder were 
penicillin-G-resistant penicillinase-forming strains which 
were resistant also to penbritin. 


Apart from the wider sensitivity of streptococci, the 
main difference between penbritin and the other major 
penicillins was the greater intrinsic activity of the new 
compound against many coliform organisms, including 
various types of Escherichia coli, Shigella, and 
Salmonella. All the salmonellae tested and a proportion 
of E. coli, Proteus vulgaris, and shigellae were inhibited 
by 1-5 yg./ml. Unlike Rolinson and Stevens, however, 
we found that many other organisms, including the 
majority of E. coli, were inhibited only by higher con- 


TABLE I.—Sensitivity of Serially Isolated Pathogens to Penbritin 
and Other Penicillins in Concentrations up to 5 ug./ ml. 








No. Sensitive/No. Tested at 5 yg./ml. oe 


ition. 
p- | tration 
Pen- | Pen. | Methi- | Amino-|Phenoxy-| “of 
britin G cillin | benzyl- a Penbri 
pen. * | (ug./ml.) 





Staph. aureus .. | 216/282 | 220/282 | *281/282| 10/20 | 122/135 | See text 
Streptococcus 


(group A) .. 57/57 57/57 57/57 27/27 19/19 |0-05-0-1 
Streptococcus 
(group D) .. | 22/24 12/24 0/24 10/12 4/6 1-5 
Streptococcus 


(other groups) 19/19 17/19 11/19 18/19 9/12 0-1-5 
Pneumococcus 61/61 61/61 61/61 27/27 | 22/22 |0-05-0-1 
Meningococcus 3/3 3/3 3/3 1/1 — 0-05 


Proteus .. | 29/36 | 20/36 o/9 12/16 0/11 | 1->100 
E. coli .. | 48/102 3/29 0/14 14/29 0/29 | 1->100 
Bact. aerogenes 0/15 o/s 0/5 0/6 0/2 >100 
Ps. pyocyanea .. 0/13 0/2 0/2 0/6 0/2 > 100 
Sh. sonnei ie 6/8 1/8 0/8 2/8 0/2 1-10 
Salm.typhi.. 1/1 1/1 o/1 1/1 o/1 2-5 

” typhi- 

murium 8/8 0/8 0/3 8/8 0/8 1-5 

a. Se. $/5 o/s 0/5 5/5 0/5 1- 
Haemophilus .. | 19/19 15/19 6/19 12/14 6/6 0-1-1 
Fusiforms = 2/2 2/2 0/2 1/1 1/1 1 























* Out of over 1,300 examined, this is the only strain with natura] resistance 
to methicillin (20 yg./ml.) identified in our laboratory. 
centrations (5-50 yg./ml.) at which even penicillin G 
began to be effective. Bact. aerogenes, Proteus morganii, 
and Pseudomonas pyocyanea were uniformly resistant 


‘to the new compound, as to all other penicillins. 


Against sensitive organisms, penbritin had a 
bactericidal action approaching that of penicillin G 
upon sensitive cocci, higher and more rapid than that 
of the other synthetic penicillins and of tetracyclines. 
It sterilized inocula of some group A streptococci and 
pneumococci in four hours ; it killed 50-90% of inocu- 
lated cells of sensitive Staph. aureus in the same time ; 
and it was also bactericidal, though not to this extent, 
against sensitive coliforms. With Staph. aureus the 
minimum inhibitory concentration was dependent upon 
the size of the inoculum, but this was not the case with 
sensitive coliforms, including salmonellae, against which 
the effect of a given concentration was maintained, even 
with steeply increasing inocula ; conversely, reductions 
in the inocula of various coliforms did not enable a 
lower concentration of drug to be effective. The resist- 
ance of Staph. aureus to penbritin was invariably 
associated with penicillinase formation, for the drug was 
rapidly inactivated by both the extracellular and 
liberated intracellular forms of the staphylococcal 
enzyme. Penicillinases derived from Bacillus cereus and 
B. licheniformis were also able to inactivate the drug 
in a manner comparable on bio-assay to the destruction 
of equivalent amounts of penicillin G. Since penbritin 
is itself an acid, the liberation of small amounts of 
penicilloic acid was not demonstrable, so that it was 
impossible to say whether or not the enzymic destruction 
was an identical hydrolysis of the lactam ring. 

When salmonellae and other sensitive coliforms were 
grown in sub-inhibitory concentrations of penbritin, no 
enzymic destruction of the drug occurred. Resistant 
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coliforms varied in their action ; thus, some organisms, 
though completely resistant, caused little or no inactiva- 
tion: Ps. pyocyanea and some strains of E. coli behaved 
in this way. Other resistant organisms, including Bact. 
aerogenes, inactivated concentrations up to 200 yg./ml. 
during their growth and produced a penicillinase-like 
substance capable of causing some _ destruction 
independently of the growth of the cells. 

On the whole, Gram-negative organisms which were 
resistant on first isolation to 10 wg. or more of penbritin 
per ml. were resistant also to other forms of penicillin 
at this concentration ; but there were some exceptions 
(Table II). Four strains of Proteus were inhibited by 
penicillin G and three by p-aminobenzylpenicillin. Two 
coliforms and one strain of Bact. aerogenes were 
inhibited by a preparation (B.R.L. 1060) containing the 
isomer of penbritin. Of the various penicillins 
examined, and excluding this isomer, p-aminobenzy]l- 
penicillin showed the closest similarity to penbritin in 
its action on Gram-negative bacteria. 

Cross-resistance of Staph. aureus followed a different 
pattern: of 10 strains tested in this way three were 
inhibited by penicillin G, six by p-aminobenzyl- 
penicillin, and all 10 by methicillin, despite their 
resistance to penbritin. 

When pathogens from each group originally sensitive 
to penbritin were subjected to serial passage in media 
containing rising concentrations of the drug, a consider- 
able degree of resistance was invariably produced. Thus, 
various salmonellae, Proteus, and coliforms were able 
to acquire fifteenfold to two-hundred-fold increase in 
resistance in 30-50 passages. Sh. sonnei acquired an 
eightfold increase in 40 passages. One strain of Staph. 
aureus (non-penicillinase forming) acquired a fortyfold 
increase in 25 passages, but two others required 40 
passages for a similar increase. In acquiring resistance 
to penbritin these organisms also acquired cross- 
resistance to the other penicillins, in equal w/v 
concentrations (Table III). 

Organisms thus rendered resistant to penbritin were 
tested, together with their sensitive parent-strains, for 
their power to inactivate penbritin during growth, and 
for penicillinase-formation. These tests showed that 
the compound was inactivated in varying degree, though 
never completely, by growing organisms, but that 
independently acting penicillinase was not formed. 


TABLE II.—Cross-resistance to Other Penicillins of Organisms 
Naturally Resistant to Penbritin (>10 Prine, 





Resistant No. of No. Resistant to 








Organism Strains | pen.G | Pen.T* |Methicillin|B.R.L.1060 

E. coli “a 35 11/11 21/21 11/il 9/11 
Boct. aerogenes il 4/4 5/5 4/4 3/4 
Ps. pyocyanea il 1/1 11/11 1/1 11/11 
Proteus Se 6 0/4 2/6 1/1 6/6 
Streptococcus 

(unclassified) 3 3 1/1 3 3 
Sh. sonnei a 2 2 1 1 2 
Staph. aureus .. 10 3 6 0 10 

















* Penicillin “‘ Toronto ” (p-aminobenzy!penicillin). 


Tas_e III.—Cross-resistance to Other Penicillins of Organisms 
Rendered Resistant to Penbritin (>100 yg./ml.) by Passage 














No. of No. Resistant to 
Organism Strains 
Pen. G Pen. T Methicillin 
E. coli 6 6 6 
Proteus .. ws | 1 1 1 1 
Sh. sonnei 1 1 1 1 
Salmonellae 3 3 3 
Staph. aureus 2 2 2 0 














The microbiological investigation detailed above was 
the preliminary part of our investigation of penbritin. 
We also knew at this stage, as a result of preliminary 
studies by Knudsen et al. (1961), that the new compound 
was well tolerated when given to adult volunteers and 
that inhibitory levels were produced in the serum by 
oral doses of 0.5-1 g. We therefore decided that, on the 
basis of its relatively wide range of antibacterial activity, 
penbritin should be tested for its therapeutic action in 
patients with Gram-negative and Gram-positive infec- 
tions, selecting, in the first instance, those which had 
been proved refractory to treatment with other drugs. 
The results of this second part of the investigation, 
together with the relevant pharmacological observations, 
are described below. 


Clinical Results 


In the preliminary stages of this trial we selected 
patients with well-established urinary infections which 
had not responded to treatment with other drugs. In 
each case thus treated the responsible organism was 
shown in the laboratory to be highly sensitive to attain- 
able concentrations of the drug, and it was felt that the 
high concentration normally attained in the urine would 
provide a condition whereby the efficacy or otherwise of 
the drug could rapidly be assessed. The first patient 
(Case 1) had a congenital (bifid) abnormality of the left 
renal pelvis and a chronic coliform pyelonephritis 
suppressed but not cured by maintenance therapy with 
nitrofurantoin (Table IV). Renal output was good and 
the blood urea normal. An acute relapse with frank 
pus in the urine was treated for five days (100 mg./kg./ 
day) with the new compound. On the third day of 
treatment the urine was normal except for a trace of 
protein, and sterile on culture in media containing 
penicillinase ; on the sixth day, and for a month there- 
after, all signs of infection subsided. After a month a 
subacute relapse occurred which was treated at home 
with maintenance doses of nitrofurantoin as before. 
Renal output remained satisfactory and blood urea 
low (26 mg./100 ml.). There were no signs of 
intolerance. 

A further series of children (Cases 2-8) with refractory 
urinary infections were then similarly treated with 
penbritin with similiar satisfactory results (Table IV) 
showing that an antibacterial effect in vivo, comparable 
to that observed in vitro, was obtainable against sensi- 
tive coliforms and streptococci of group D. During 
therapy all these patients also showed pronounced 
suppression of the coliform and streptococcal flora of 
the faeces, lasting until about 48 hours after the last 
dose. 

We then conducted a further trial in cases and carriers 
of infection due to Salm. typhi-murium, Sh. sonnei, and 
serotypes of E. coli (Table V). During treatment the 
expected suppressive action on the faecal flora was again 
observed, with disappearance of the pathogen as well as 
the coliform and streptococcal flora. This effect was 
short-lived, however, and mainly unselective, for a high 
proportion of the patients, including all six infected with 
Salm. typhi-murium, showed profuse reappearance of 
the pathogen on the second to the tenth days after the 
last dose of a five-day course, when the rest of the faecal 
flora began to emerge from the tetracycline-like repres- 
sive action of the drug. The proportion of successes in 
this part of the trial was too small to be conclusive, 
but mention should be made of an impressive clinical 
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result: this boy (Case 14) aged 5 years had been 
operated upon for acute appendicitis and peritonitis ; the 
free pus in the peritoneum yielded, on culture, Salm. 
typhi-murium, as did his stools ; post-operative recovery 
at this stage was uncertain, for the boy looked extremely 
ill, was leaking pus through his abdominal wound, was 
vomiting frequently, and had some diarrhoea ; within 
12 hours of receiving his first dose of penbritin he looked 
well, vomiting and diarrhoea ceased, the exudate dried, 
and he made a rapid uninterrupted recovery, though 
the stools remained positive for Salm. typhi-murium. 

One chronic carrier of Sh. sonnei was treated with 
penbritin (Case 18). The stools were cleared of the 
pathogen during treatment and remained negative there- 
after. One child carrying E. coli type 026 was also 
cleared of infection, but another child with this infection 
and a child carrying E. coli type 0111 were unaffected 
(Cases 15, 16, and 17). 

We also treated four children (R.H., H.E., K.T., 
S.K.) with miscellaneous other infections, with satis- 
factory clinical and bacteriological results. K.T. was 
the most interesting case in this group. This hydro- 
cephalic child, aged 9 months, originally had a severe 
urinary infection due to a coliform and streptococcus 
(group D). This infection was responding quickly to 
penbritin, but on the fifth and last day of treatment she 
showed signs of meningitis: the C.S.F. contained an 
inflammatory exudate and yielded, in culture, the urinary 
strain of streptococcus, the quantity of drug in the C.S.F. 
being insufficient to inhibit this organism. Since the 
organism was relatively resistant to other antibacterial 
agents, we treated the meningitis by injecting penbritin 
intraventricularly (2-4 mg. daily for four days) and 
continuing the oral administration. The signs of infec- 


tion subsided in five days, and the C.S.F. was rapidly 
sterilized and remained so. 

The remaining cases were treated later, when we felt 
convinced that penbritin had a strong antibacterial 
effect, comparable to that of other eligible antibiotics. 
H.E., aged 7 days, had an ileostomy for volvulus, and 
was gravely ill, with pus (coliform and streptococcus 
group D) leaking from her abdominal wound. After 
three days’ treatment with penbritin her condition was 
greatly improved: a small amount of exudate was 
leaking from her wound, which was sterile on culture ; 
in five days the wound was dry. Treatment was then 
stopped and convalescence seemed satisfactory. Two 
other children with staphylococcal infections were also 
treated—one with a respiratory infection and one with 
enteritis—with good clinical results and rapid disappear- 
ance of the organism during treatment and thereafter. 
Six other cases with mixed respiratory infections were 
also treated, but we are not proposing to assess these 
at present ; one of these cases is referred to in a subse- 
quent paragraph, as the re-isolated organisms appeared 
to have acquired some resistance to the drug. 


Pharmacology 


Assays of urine (Fig. 1) showed that penbritin was 
rapidly excreted in concentrations (500-4,000 pg./ml.) 
greatly in excess of those required for the inhibition of 
sensitive organisms. This excretion began within three 
hours of an oral dose and increased steeply during the 
next three to four hours. In cases in which 12- or 
24-hour excretion rates were studied, urinary excretions 
accounted for 20-60% of the daily dose. This high rate 
of excretion continued for 12 hours after the last dose 
in patients receiving the drug for 5-10 days and then fell 


TABLE 1V.—Results of Treatment of Urinary Infections with Penbritin (50-100 mg./kg./day) 





















































} - , Penbritin: Urine Examinations 
Case : revious 
No. Age Organism Therapy Before | Normal on| Sterile on Comments 
| Treatment} (Day) y) 
1 2 yrs. | E. coli Nitrofurantoin Purulent 3rd 3rd Bifid renal pelvis. Relapse of infection 1 month after treatment 
2 29 9 Tetracycline. > 6th (trace 4th Previous (left) nephrectomy. Chronic (right) pyelonephritis 
Nitrofurantoin of protein) P ‘ 
3 B « Streptococcus | Nitrofurantoin os 4th 2nd Paralytic poliomyelitis. Recurrent urinary infections for 1 year. 
} | (group D) | Reinfection with coliform 3 weeks after treatment 
4 | ew —a Penicillin G | o 6th 3rd Chronic pyelonephritis. No recurrence of infection in 3 months 
group D) | 
5 7 wks | E. coliand Nil | = Sth 3rd Spina bifida with hydrocephalus. No recurrence of urinary. 
| Pr. vulgaris infection in 4 weeks 
6 11 yrs. | E. coli sis - Sth 2nd Uncomplicated case. No recurrence of infection in 4 weeks 
7 2 ie ara ie Pus cells 4th 4th ow 5 bifida with cauda equina. No recurrence of infection in 
| present 
8 | 9 mths! Coliform and is Purulent 6th 3rd Hydrocephalus. Coliform eradicated from urine, but meningitis 
| | streptococcus | (Strep. group D) developed during treatment. See text 
} (group D) 
* This refers only to therapy of a urinary infection immediately before giving penbritin. 
TaBLE V.—Treatment of Cases and Carriers of Intestinal Pathogens with Penbritin 
Case No. | Description | Organism Previous Therapy Penbritin: Bacteriological Results Comments 
) Co-wvalescent | Salm. typhi-murium Nil Organism ns on 3rd day | Not cleared by neomycin subsequently 
| carrier after treatment 
10 ' » ” 9 Streptomycin. Paromomycin | Organism present throughout 
} treatment 
11 7 ‘ ae | Nil ———s —~ a, on 8th day aes after a second course of 
penbritin 
12 »» os % = Organism an aN on 10th sa a by paromomycin sub- 
y after treatment 
13 } ‘ “ oe | Chloramphenicol Organism present throughout | C on _ paromomycin subse- 
treatment quently 
14 | Case *0 o o Organism reappeared on 3rd day | Appendicitis with peritonitis. Salm. 
| | after treatment typhi-murium in peritoneal pus. 
} | Good clinical response 
15 | Carrier E. coli 0111 | Nil Ce reappeared on 4th day | Notcleared by neomycin subsequently 
treatment 
16 o oo ae O86 Paromomycin Remained clear of infection Stools negative for E. coli 026 8 weeks 
later 
17 wr on’ an ae | Paromomycin. Neomycin Organism reappeared on 3rd day | Not cleared by a subsequent course 
after treatment 
18 ‘a Sh. sonnei Paromomycin. Streptomycin | Remained clear of infe~*‘on 


° ptomycin and p y 
Stools negative for Sh. sonnei 8 weeks 
later 
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sharply (Fig. 2). In all the patients studied, including 
some in whom renal function may not have been perfect, 
excretion of the drug ceased after 48 hours. Assays of 
cuntulative excretion showed that 30-50% of the total 
dose given over a period of five to seven days was 
excreted. Chromatographic bio-assays of the excretion 
product in the urine suggested that it was largely the 
original compound and not a metabolite. 

Assays of plasma or serum (Fig. 3) showed that inhibi- 
tory levels (0.5-5 pg./ml.) of the compound were 
attained and maintained between one and half and seven 
hours after oral doses at the rate of 100 mg./kg./day ; 
with lower doses (50 mg./kg./day) inhibitory concentra- 
tions were maintained between one and a half and five 
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Fic. 1.—Concentration of penbritin in the urines of four patients 
treated with 50 mg./kg./day. 
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Fic. 2.—Assays of approximate 24-hour excretion of penbritin 
in a patient receiving 50 mg./kg./day. 


hours. Peak values occurred at one and a half to three 
hours, with variation in this respect between individuals. 
The active drug was detectable readily in the plasma 
(or serum) but not in corresponding samples of lysed 
red cells in which, even at peak plasma ievels, trace or 
zero levels only were obtained. 


Faecal excretion was not determined quantitatively, 
since traces only, or none, of the drug were detected in 
individual samples ; this despite the fact that in the 
samples assayed the full suppressive effect on the 
bacterial flora, as described in preceding paragraphs, was 
demonstrable. 


Penbritin was detected only in minute amounts (<0.2 
pg./ml.) in normal C.S.F., two to three hours after an 
oral dose. One patient (K.T.) actually developed 
meningitis due to streptococcus (group D) during 
treatment for a mixed urinary infection caused by this 
organism and a coliform. The drug was detectable in 
the C.S.F., but the concentration therein (0.7 yg./ml.) 
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HOURS AFTER DOSE 


Fic. 3.—Concentrations obtained in serum or plasma of patients 
receiving penbritin orally. 


resulting from oral dosage was clearly insufficient to 
inhibit this organism, This patient—a hydrocephalic— 
was then treated by intraventricular injections of the 
drug, which sterilized the infection. This method of 
administration produced high concentrations in the 
C.S.F. (>20 pg./ml. at 6 hours) which persisted at 
inhibitory levels (2-5 »g./ ml.) for 24 hours or more. 


Toxicity 


Like its precursors in the penicillin family of drugs, 
penbritin was well tolerated alike by well and ill subjects. 
In powder form, unadulterated, it had a transient 
unpleasant taste, but it was readily accepted in milk or 
fruit-juice, causing no alimentary disturbance, except 
possibly in three infants, who passed a few loose stools. 
During therapy the growth of natural coliforms, entero- 
cocci, and other organisms in cultures of the faeces was 
suppressed—often to the extent of producing sterile 
cultures aerobically—though mucoid coliforms and 
some strains of Proteus evaded this effect, and, in a few 
instances, superseded the natural flora. Candida 
appeared, in small numbers, in several cases, and in three 
became profuse. In all cases studied the natural flora 
reappeared within three to four days of stopping the 
drug, and no serious bacterial superinfections occurred. 
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Two children and one adult (each a carrier of Salm. 
typhi-murium) developed urticarial rashes during treat- 
ment. In the two children the rash disappeared when 
the drug was withdrawn. The adult retained the rash 
for four days, despite treatment with an antihistamine 
agent. Intradermal tests with 10 yg. of penbritin, and, 
separately, with 10 yg. of penicillin G, gave negative 
results. Another subject, known to be hypersensitive 
to penicillin G, gave a typical immediate urticarial 
response when tested intradermally with penbritin. 

Haemoglobin and granulocyte levels were checked 
at least twice in 12 subjects receiving the drug and were 
unaffected. No adverse effects attributable to the drug 
were noted in repeated samples of urine. Some of the 
renal cases already had proteinuria due to their infec- 
tions, and in all of them this protein diminished or 
disappeared during treatment and renal output did not 
decrease. Some of these patients were followed for 
periods of five to seven months, without obvious evidence 
of delayed toxicity. 

Penbritin was also well tolerated when given intra- 
ventricularly in doses of 2-4 mg. daily in the hydro- 
cephalic child (K. T.) with meningitis. The cell count 
and protein in the C.S.F, decreased rapidly. There were 
no signs, immediate or delayed, of neurological 
disturbance or cerebral irritation. 


Drug Resistance 


Organisms re-isolated at any stage during and after 
treatment in these patients were re-titrated along with 
the parent cultures for evidence of alteration in sensi- 
tivity. Six strains of Salm. typhi-murium, three coli- 
forms, one streptococcus (group D), and one Staph. 
aureus were thus tested: the salmonellae and strepto- 
coccus showed no change, but one coliform and a 
staphylococcus—isolated together from a child with a 
mixed infection—showed a twofold increment in resist- 
ance. In all the urinary infections treated the organisms 
disappeared from the urine within 24 hours, so that there 
was no opportunity or need to check the possibility of 
resistance. One child (Case 1) had a subacute relapse 
of her pyelonephritis some weeks later ; the responsible 
organism was her original faecal strain of E. coli, but 
its sensitivity to penbritin was unchanged. 


Five patients were nasal carriers of staphylococci at 
the beginning of systemic treatment; these children 
remained carriers of the original organisms without 
change in sensitivity during and after treatment. 


Discussion 


The microbiological results reported here show that 
penbritin possesses bactericidal activity against a wide 
range of organisms, Gram-negative as well as Gram- 
positive. In its intensity of bactericidal action this new 
derivative resembles penicillin G, but its range, in terms 
of therapeutically attainable concentrations, is much 
wider. The range is, in fact, comparable to that of the 
“ broad-spectrum ” antibiotics such as’ the tetracyclines 
and chloramphenicol, which are essentially bacteriostatic 
and have a lower degree of intrinsic activity, weight for 
weight, against sensitive organisms than either penbritin 
or penicillin G. In our hands, the only other penicillin 
so far examined with comparable activity toward Gram- 
negative rods is p-aminobenzylpenicillin (penicillin T), 
which has the disadvantage of acid-lability and cannot 
be given orally. 


In its action on the pyogenic cocci, penbritin is effec- 
tive against not only group A streptococci, pneumococci, 
and neisseriae, which are uniformly sensitive to 
penicillin G, but also a wider range of miscellaneous 
streptococci, including group D strains, which are not 
infrequently resistant to other penicillins and other anti- 
biotics. Like all the penicillins except methicillin, 
penbritin is susceptible to the action of various forms 
of penicillinase and is therefore ineffective against 
resistant strains of Staph. aureus. This susceptibility— 
which is shared by p-aminobenzylpenicillin—explains 
also the resistance of some coliforms to the drug, though 
our results again confirm an earlier finding (Stewart, 
1947; Florey et al., 1949) that coliform resistance is 
by no means wholly explained by the formation of 
penicillinase or other anti-penicillin factors: it is an 
interesting fact that many members of this “ hard core ” 
of penicillin-resistant organisms can grow freely in the 
presence of penicillin without inactivating it. 

Our clinical results show that the activity of penbritin 
against sensitive organisms in vitro is also obtainable 
in vivo with certain forms of infection. In urinary 
infections, where a high concentration of the drug can 
readily and rapidly be attained, all eight patients showed 
an immediate clinical and bacteriological response, 
which was maintained, so far as sterility can be main- 
tained among patients some of whom had anatomical 
deformities predisposing to reinfection. In the treatment 
of alimentary infections, however, the results were much 
less impressive ; for, despite the clearance of two chronic 
infections—one with Sh. sonnei and one with a serotype 
of E. coli—six out of six cases of infection with Salm. 
typhi-murium were not cleared. Chloramphenicol, 
tetracyclines, and other drugs inhibitory to salmonellae 
in vitro have a similar shortcoming in vivo in this 


‘respect, but in view of its bactericidal action and of 


its temporary suppressive effect on the aerobic faecal 
flora, this result in the case of penbritin seems incon- 
gruous. The explanation may lie in a property of the 
drug reported in detail elsewhere (Harrison and Stewart, 
1961): when given orally to rats, penbritin is rapidly 
absorbed and excreted, within one to three hours, in 
high concentration in the bile; the excreted moiety is 
then reabsorbed and re-excreted in the bile, still in a 
bactericidal concentration. This cycle, repeated in a 
diminuendo in the upper part of the jejunum, obviously 
prevents the drug reaching the ileum in fully effective 
concentration, so that organisms which reside only there, 
like the salmonellae in the cases treated, can presumably 
escape its action. By the same argument, this cycle of 
excretion and re-excretion serves to prolong a bacteri- 
cidal concentration in the blood and bile, and suggests 
that penbritin might be unusually effective against 
infections localized to the biliary tract ; in our series, 
no biliary carriers of salmonellae were available to test 
this hypothesis. 


If these cases of salmonella infection be excluded, 
the clinical series as a whole suggests that there is a 
fairly close parallel between the efficacy of penbritin in 
the test-tube and in the body against sensitive organisms. 
Effective blood levels are readily attained with oral doses 
of 50-100 mg./kg./day and are maintained, possibly 
by virtue of reabsorption, for periods up to seven hours 
after an oral dose. The drug is rapidly concentrated 
and excreted in active form in the urine, and there is 
no evidence of undue retention. It is stable in acid 
and relatively unaffected by physiological changes in 
pH. There is no evidence in our series of any toxicity, 
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diene —as with other penicillins so far tested—hyper- 
sensitivity to penicillin G means hypersensitivity also to 
this derivative. Drug-resistance can be induced easily 
in vitro but did not account for relapses in vivo, though 
there was evidence in two cases that it could occur in 
minor degree. 


In our present series we have deliberately excluded 
some respiratory infections in which a clinical response 
was observed ; the bacteriology of such cases is often 
obscure and we are in these trials guided by the belief 
that two criteria are essential: disappearance of the 
target pathogens in cases and carriers, and parallel 
clinical improvement in cases. Without these criteria a 
therapeutic trial on an antibacterial agent is question- 
able. On this basis, we consider that the results 
reported here indicate a place for penbritin as a non- 
toxic penicillin of high bactericidal broad-spectrum 
activity in the oral treatment of urinary and possibly 
in systemic infections due to pyogenic cocci and sensitive 
Gram-negative bacilli. It warrants trial also in 
infections of the biliary tract and in some alimentary 
infections, peritonitis, and pre-operative intestinal 
surgery ; it cannot at present be recommended for the 
treatment of intestinal carriers of salmonellae, despite 
the high sensitivity of these organisms in vitro. In view 
of the variation in sensitivity of typical coliforms toward 
the drug, its use in urinary and abdominal infections 
should be contingent upon adequate bacteriological 
control, which should include tests at concentrations 
attainable in the affected tissue. 

In assessing the novel features of this new compound 
we should not forget the fact that penicillin G itself has 
an inhibitory effect upon many coliforms (Abraham 
et al., 1941 ; Shwartzman, 1946), sometimes bactericidal 
and strong enough to enable it to be used therapeutically 
(Helmholtz and Sung, 1944 ; Stewart, 1945). Methicillin, 
phenethicillin, and phenoxypropylpenicillin lack such 
activity toward coliforms, so that penbritin represents 
a valuable chemical advance in thus enhancing a specific 
property within the penicillin family of substances. 


Summary 


“ Penbritin ” has a bactericidal action, comparable to 
that of penicillin G upon pyogenic cocci, upon a wide 
range of coccal and bacillary pathogens. 

It is affected by penicillinase and is therefore inactive 
against penicillinase-forming strains of Staph. aureus 
and certain coliforms. 

Given orally in doses of 50-100 mg./kg./day, the new 
compound is freely absorbed and maintains a bacteri- 
cidal level in the plasma for four hours or more. It is 
rapidly excreted, in very high concentration, in the 
urine. 

Apart from transient rashes’ in three carriers of 
salmonellae, no toxic effects were observed in 28 patients 
who received the drug for five days or more. 

Eight children with severe urinary infection due to 
coliforms and/or streptococci responded rapidly to 
treatment, as did six children with other infections ; six 
carriers of Salm. typhi-murium and two of E. coli 
serotypes were not cleared of infection. 

Penbritin warrants further trial as a_ bactericidal 
penicillin-like drug with the antibacterial range of the 
tetracyclines. 


Grateful acknowledgment is made to the following: Dr. 
D. N. Lawson, under whose care one of the patients was 


admitted ; Dr. K. Bhat, Dr. T. H. H. Wade, Dr. H. E. 
Clifford, Sister Perry, Sister Harrison, and Mrs. Jean A. 
White for their co-operation and assistance ; the Beecham 
Research Laboratories Ltd. (Dr. E. T. Knudsen) for supplies 
of B.R.L. 1060 and penbritin; the Connaught Research 
Laboratories (University of Toronto) for p-aminobenzyl- 
penicillin; and Messrs. Pfizer Ltd. for phenoxypropyl- 
penicillin, supplied originally to us as P.A. 248. 
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Chlorthalidone (“hygroton”) is a new _ diuretic 
introduced in Switzerland in 1959 and in this country 
in 1960. It is a sulphamyl benzophenone derivative 
(see Formula) synthesized in the Geigy Laboratories 
(Graf et al., 1959). Pharmacological studies on labora- 
tory animals have been reported (Stenger, 1959 ; Stenger 
et al., 1959; Pulver et al., 1959). The drug is only 
slightly soluble in water; absorption from the gut is 
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therefore slow, but it is said to be almost complete. 
After intravenous administration the drug is rapidly 
removed from the plasma and taken up by the tissues. 
Kidney takes up more, weight for weight, than any other 
organ and retains it longer. This presumably accounts 
for the prolonged diuretic action, which continues when 
the drug can no longer be detected in the plasma. There 
is little breakdown in the body, and 90% of an intra- 
venous dose is recovered unchanged in the urine over 
24 hours. 


Chlorthalidone is an in vitro inhibitor of carbonic 
anhydrase, but this property probably accounts for only 
a small part of its diuretic action. Sodium excretion 
parallels chloride rather than bicarbonate excretion. The 
rates of excretion of sodium and chloride are not affected 
by acidosis and alkalosis. In these respects the drug 
resembles chlorothiazide, but it is not yet known whether 
it inhibits the same reabsorptive mechanisms. The action 
of chlorthalidone is much more prolonged—over 24 
hours in most animal and human studies ; the manu- 
facturers therefore recommend its use two to four times 
a week rather than daily. The dose has varied from 
600 mg. (Reutter and Schaub, 1959) to 50 mg. (Ford, 
1960) in a day. 


Since powerful oral diuretics of low toxicity are 
already available, any drug which is to replace them 
must have virtually no serious side-effects and a better 
mode of action. Chlorthalidone has now been in wide- 
spread use in Europe and America for over a year and 
no serious idiosyncrasies have so far been reported. A 
steady prolonged diuresis is nearer the physiological 
state than rapid intermittent diuresis. We therefore 
regard chlorthalidone as worthy of serious study, and 
have carried out preliminary trials to determine the ideal 
dose and the pattern of diuresis in normal and 
oedematous subjects. 


Methods 
Dose-response Curves 


Dose-response curves were constructed for nine 
normal males (staff and students) aged 20-34 years. A 
preliminary experiment was carried out on two men. 
Diet was restricted to 200 ml. of water and a constant 
portion of food, every two hours for 24 hours ; urine 
was collected every two hours, and volume and sodium 
content were measured. The routine was followed on a 
control day and two widely separated treatment days, 
when 50 and 600 mg. of chlorthalidone respectively 
were administered. The duration of activity was 18 
hours at both dose levels, and peak diuresis was achieved 
within the first six hours. The proportion of the extra 
sodium excretion which occurred within the first six 
hours was similar (60% and 67%) for the two doses. 
Similar results were reported by Veyrat, Arnold, and 
Duckert (1959). Six-hourly collections of urine were 
therefore employed for the dose-response curve ; this 
permitted closer control of intake and activity than is 


possible with longer collection periods in ambulant 
subjects. 

Urine was collected from 7 a.m. to 1 p.m., and a 
constant breakfast was taken at the same time on each 
of three control and six treatment days. All subjects 
had an adequate night’s sleep before the tests, and 
similar routine activities were followed on each occasion. 
At least three clear days were allowed between treatment 
days. Urine was preserved with saturated thymol- 
chloroform and stored at —20° C. pending analysis. 
Sodium and potassium were estimated by flame photo- 
metry, chloride was measured potentiometrically, pH by 
pH meter, bicarbonate by the Technicon autoanalyser, 
and hydrogen-ion excretion as titratable acidity by back 
titration with sodium hydroxide to pH 7.4, using bromo- 
thymol blue as indicator. Plasma sodium, potassium, 
chloride, bicarbonate, urea, and uric acid were estimated 
before and 24 hours after the 400-mg. dose. 


Studies on Oedematous Subjects 


Chlorthalidone was administered to eight in-patients 
(Table I) with fluid retention due to cardiac or hepatic 


TaBLe I.—Patients with Fluid Retention Treated with 


























Chlorthalidone 
Daily Intake 
=| Sex Site of 
§| and Diagnosis Fluid | water | Pro- | Sod- | Potas- 
3 Age Retention (ml.) tein | ium | sium 
-¥ “1 (g.) | (mEq)} (mEq) 
1| F 55 | Polycythaemia vera. | Ascites 2,000; 40 22 120 
Hepatic vein throm- 
sis 
2| F 40] Hepatic cirrhosis Ascites. 2,000; 40 24 38 
Periph- 
eral 
oedema 
3) F 64 ws ob Ascites 1,500; 40 22 
4| F 76 ie “ oa 1,500; 40 22 40 
“5| M 44 ‘os ie a 1,500} 40 22 80 
6| F 60 | Myocardialischaemia.| Peripheral) 2,000; UR 22 45 
Congestive heart oedema 
failure 
7| F 54 | Cardiomyopathy. a 1,500; UR 22 38 
Congestive heart 
failure | 
8| F 76 | Myocardial ischaemia. a 1,500} UR; 22 | 38 
Congestive heart | and 
failure | 98 











UR = Unrestricted. 


disease. They were confined to bed except for toilet 
purposes, on a diet of constant sodium, potassium, and 
water content. At least four days were allowed for 
equilibration before the diuretic was given. Plasma 
electrolytes, urea, and (in six patients) uric acid were 
estimated immediately before, and 24 and 48 hours after, 
each dose of chlorthalidone. Urine was collected in 
24-hour periods and preserved and analysed as above. 

A further 20 patients with oedema or hypertension 
were treated with chlorthalidone in the ward or as 
out-patients without urinary-excretion studies. Plasma 
electrolytes, urea, and uric acid were estimated at 
frequent intervals. 


TABLE II].—Dose-response Curve to Chlorthalidone. Six-hour Urinary Excretion in Nine Normal Subjects (MeantS.E.) 


























Volum Sodium Potassium Chloride Bicarbonate Titratable 

iss ns (ml.) (mEq) (mEq) (mEq) (mEq) Acidity (mEq) 
6240-6 2434+ 30 334 4 19+1 41+ 5 1:940-5 2:840°6 
ae 6 $10 2 426+ 27 80+ 8 2743 97+11 2:540-7 2:740°8 
25 64403 588+ 77 94+ 9 +3 127411 2841-0 4241-2 
50 6840-2 497+ 20 115+11 2942 116412 3-240°6 2-541-0 
100 7140-1 574+ 73 118413 3142 124+ 8 5-5+1-0 0-740°5 
200 7-240-3 653+ 95 131+15 +6 129+15 15-243-4 1:0+0-7 
400 7440-2 7254114 163+18 3746 159+18 17:04+3-5 0-440-4 
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Results in Normal Subjects 


The dose-response curves for volume, sodium, 
potassium, chloride, bicarbonate, and hydrogen-ion 
excretion and urinary pH are shown in Table II. The 
same data are presented in less familiar form in 
Table III; for each dose the extra volume passed 
(compared with the control day) is shown, and the extra 


Taste Il].—Urinary Increment in Normal Subjects Treated with 
Diuretics (Mean+S.E.) 














| - Bicar- | 
Diuretic =" Sodium ho Chloride | bonate} Volume 
2 / 
mg. (mEq/I.) (mEq/l. (mEq/I.) (aka (ml.) 
12°5| 267434 | 39418 | 310+41 144 | 187430 
25 217438 | 42414 te ox ooo +8) 
‘ 50 362+57 | 42410 | 307421 +5 | 283+ 
Chiorthalidone® | 199 | 208439 | 38411 | 2824-29 | 1245 | 331458 
200 274432 | 40+ 8 | 237432 | 35410) 410490 
400 304432 | 40411 | 272432 | 2745 | 5064103 
Hydroflumethi- 
azidet .. .. | 100 193 24 220 2 596 
Hydrochlorothi- 
azidet .. | 100 289 17 318 16 449 
Chlorothiazidet . . 1,000 183 35 145 54 504 














* 6-hour urine collections. Present data. 
¢ 10-hour urine collection (Edmonds and Wilson, 1959). 


electrolytes excreted are expressed as a concentration 
in the extra volume. The patient is pictured as passing 
his normal urine for the day plus an increment due to 
the diuretic ; the volume and composition of this incre- 
ment for each dose are shown in Table III. For this 
calculation it is assumed that the subject would have 
passed urine identical to that secreted on the control 
day if no diuretic had been given. This is only an 
approximation to the truth, since patients on constant 
diet and activity still display some unexplained variation 
in urinary output (Baldwin et al., 1960); the standard 
errors of the results shown in Table III are therefore 
high. The urinary increments produced by therapeutic 
doses of three thiazide diuretics (derived from the data 
of Edmonds and Wilson, 1959) are shown for 
comparison. 

Only random non-significant changes in sodium, 
potassium, and chloride concentration in the urinary 
increment take place with alteration in dose, but the 
bicarbonate concentration increases significantly with 
increasing dose. The pH of the increment cannot be 
calculated, but it must also rise with the dose, since 
the pH of the total output increases. 


From Tables II and III it is clear that the maximum 
salt-and-water elimination per mg. of chlorthalidone— 
that is, the cheapest diuresis—can be achieved by giving 
small doses (12.5 or 25 mg.) at frequent intervals such 
as Once every one or two days. 

In the treatment of oedematous patients a more 
important consideration is the prevention of electrolyte 
disturbance during diuresis. This object can be achieved 
if the urinary increment closely resembles extracellular 
fluid in electrolyte composition. The dose of chlor- 
thalidone which produces an increment most closely 
resembling extracellular fluid is 100-200 mg. ; we have 
therefore used 100 or 200 mg. at intervals of several 
days when treating patients for oedema. Even at this 
dose chlorthalidone, like the thiazides, produces an 
increment with too high a concentration of sodium, 
chloride, and potassium. Depletion of these elements 
during rapid diuresis is therefore a possibility with 
chlorthalidone, as with the thiazides, but at the correct 
dose level chlorthalidone should be less likely to cause 
disturbance of acid-base balance. 


No significant alteration in plasma electrolytes, urea, 
or uric acid occurred in the normal subjects after a single 
400-mg. dose of chlorthalidone. 


Results in Oedematous Subjects 


All the eight patients studied in hospital on constant 
diet showed a diuretic response to single doses of 100 
or 200 mg. of chlorthalidone. In all eight, diuresis or 
saluresis continued for more than 24 hours, in four for 
over 48 hours. In six the pattern of diuresis differed 
from that in normal subjects ; little or no bicarbonate 
was excreted; urinary pH failed to rise in three and 
fell in two others; potassium excretion was excessive 
in three. 

Second courses of chlorthalidone were given to seven 
of the patients during treatment with spironolactone (an 
aldosterone inhibitor) 200-mg. eight-hourly. Spirono- 
lactone was given for at least 24 hours before the diuretic 
in view of its slow onset of activity (Shaldon ef al., 
1960). The results are summarized in Table IV. In four 


TaBLe IV.—Response to Chlorthalidone With and Without 
Spironolactone in Patients Listed in Table I 














Urinary Excretion: Mean of at Least Two Control Days 
and of First and Second Day after Each Dose of Diuretic 
Patient = Bi 
- Sodium | Potassium} Chloride none Volume 
(mEq) (mEq) (mEq) (mEq) (ml.) 
A 2 76 35 7 890 
1 B* 43 130 178 0 1,730 
ce 186 49 202 7 2,170 
A 55 30 51 4 910 
3 B 202 53 190 10 1,670 
Cc 360 23 274 45 2,380 
A 7 17 20 0 1,190 
3 B 194 48 246 0 2,190 
Cc 120 18 101 23 1,250 
A 22 12 21 0 380 
4 B* 126 24 174 0 920 
ce 217 29 120 54 1,940 
A 6 2 12 0 470 
5 B 74 37 113 4 | 1,370 
Cc 199 39 194 26 | 2,290 
A 7 19 13 2 | 1,150 
6 B 44 24 62 0 1,430 
Cc 105 24 76 11 | 2,400 
A 22 20 41 o | 670 
7 B 49 24 73 0 860 
Cc 55 13 $2 6 | 830 
A 8 10 10 — | 440 
8 B 82 13 65 — 640 
D 158 15 110 — | 1,040 























A=Control. B=Chlorthalidone. C=Chlorthalidone and spironolactone. 
D =Chlorthalidone and potassium chloride. 

* Dose of chlorthalidone 200 mg. Other patients received 100 mg. chlorthali- 
done on each occasion. 


cases urinary potassium excretion fell to control levels 
or below during the second diuresis, and in every case 
bicarbonate excretion and urinary pH rose. Four of the 
patients with ascites excreted more water, sodium, and 
chloride after the second dose of chlorthalidone, in spite 
of having less oedema by this time. 


Patient 8, who had a low serum potassium (2.7 mEq/ 
1.) was given a second dose of chlorthalidone during 
treatment with oral potassium chloride 6 g. a day. There 
was a greater diuretic response. 

In two of the patients successive doses of chlor- 
thalidone with spironolactone produced a diminishing 
response which was not explained by changes in plasma 
electrolytes or urea or by complete absence of oedema. 

The only significant (P<0.05) changes in plasma 
electrolytes and urea during this study were a mean 
fall in plasma chloride of 4 mEq/l. and in plasma 
potassium of 0.7 mEq/l. after chlorthalidone alone. 
Plasma potassium rose by an average of 0.2 mEq/]1. after 
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chlorthalidone with spironolactone, but the rise was not 
significant. Plasma uric acid was studied in six patients ; 
changes occurred gradually during the stay in hospital, 
and may have been unrelated to treatment ; in the three 
patients with cirrhosis there was a rise (mean 2.9 to 
4.6 mg./100 ml.) and in the three with heart failure a 
fall (mean 6.3 to 4.9 mg./100 ml.). 


Early in our experience with the drug, doses that 
would now be regarded as excessive (100-200 mg. daily 
for 4-14 days) were given to four oedematous patients, 
one of whom had known renal disease. In three there 
was a rise in blood urea to over 100 mg./100 ml. with 
return to control levels over the following week, when 
the drug had been withdrawn. One patient with cirrhosis 
(Patient 3, Table I) was treated as an out-patient with 
chlorthalidone 100 mg. once a week, potassium chloride, 
and spironolactone ; she remained free of oedema. After 
one month her blood urea had risen to 71 mg./100 ml. ; 
it fell to 40 mg./100 ml. over the five days after with- 
drawal of all therapy. She subsequently developed 
uraemia on other diuretic regimes. No consistent 
changes in plasma urea or electrolytes occurred in the 
remaining patients. Plasma uric acid rose in the 
majority, but the change was not significant. 


Toxicity 


Urine specimens taken during a diuresis in the normal 
subjects showed no albuminuria or microscopical 
abnormality. No urinary abnormality was detected 
during treatment of the ward patients. The only com- 
plaints made by patients or normals were of tiredness 
after diuresis and generalized headache in a few subjects, 
most of whom were subject to migraine attacks. 


Discussion 


These results and other published studies on patients 
(Veyrat, Arnold, and Duckert, 1959; Veyrat, Arnold, 
and Muller, 1959; Reutter and Schaub, 1959; Ford, 
1960 ; Fuchs et al., 1960) show that it is an extremely 
effective diuretic, with few side-effects, and of comparable 
potency to injected mercurials. Its action has many 
similarities to that of chlorothiazide, including pre- 
dominant sodium and chloride excretion, and less 
prominent increase in urinary potassium, bicarbonate, 
and pH. Its duration of action, after an oral dose, is 
much longer—about 18 hours in normal subjects and 
up to 72 hours in patients with oedema. 

The pattern of excretion is altered in some patients 
with oedema, the urinary potassium increasing and the 
sodium, bicarbonate, and pH falling. These changes 
are similar to those produced when aldosterone is 
administered to normal subjects (August ef al., 1958), 
and they have been correlated with high excretion of 
aldosterone in patients receiving chlorthalidone (Veyrat, 
Arnold, and Muller, 1959). The correction of this 
abnormal diuretic pattern by simultaneous administra- 
tion of spironolactone is further suggestive evidence 
that hypersecretion of aldosterone is the cause of the 
abnormality. Similar results have been obtained with 
the thiazides and acetazolamide (Liddle, 1958 ; Edmonds 
and Wilson, 1960; Farrelly et al., 1960 ; Shaldon et al., 
1960). The use of such combined therapy is becoming 
the rule in the treatment of ascites, and is often required 
in patients with cardiac failure. It is worth noting, 
however, that similar results can sometimes be obtained 
by the less expensive simultaneous administration of 
oral potassium chloride. 


The main problem we have encountered in the use 
of chlorthalidone in the control of oedema has been a 
rise in the blood urea in a few patients who have been 
treated with large doses or in whom therapy has been 
continued after oedema has disappeared. This is a 
well-recognized complication of treatment with other 
diuretics. In two patients there was a simultaneous fall 
in plasma sodium and chloride, suggesting that the 
excessive excretion of sodium and chloride in relation 
to water was at least a partial cause. A logical treat- 
ment of this complication of diuretic therapy is the 
administration of a drug such as prednisone or an 
osmotic diuretic to increase water excretion (Shaldon 
et al., 1960). Our experience with both prednisone and 
mannitol, used in combination with chlorthalidone or 
other diuretics, has been uniformly disappointing, and 
we now prefer to relax dietary sodium restriction. 

In the short-term studies described here there was no 
consistent effect on uric acid metabolism, but a rise in 
serum uric acid was noted by Ford (1960). 


Diuretics are now well established as sole or adjuvant 
therapy in hypertension (Megibow et al., 1948 ; Hall and 
Owen, 1959; Dustan et al., 1959; Dollery et al., 1959), 
and for this purpose excretion of sodium and 
chloride (Farnsworth, 1946) appears tp be of prime 
importance. Since acute changes in blood volume cause 
rapid alteration in responsiveness to other antihyper- 
tensive drugs (Dustan et al., 1959; Dollery et al., 
1959), intermittent diuresis is undesirable. By virtue 
of its prolonged powerful saluretic action, chlorthalidone 
should be ideally suited to this function. We suggest 
the use of small doses (12.5-25 mg.) daily, to minimize 
diuretic “peaks.” This is also the most economical 
dosage in non-oedematous subjects. Our preliminary 
experience with chlorthalidone in antihypertensive 


.therapy confirms its potency. 


Summary 


Chlorthalidone has been administered to nine normal 
subjects and 28 patients. It is a powerful diuretic with 
a duration of action of 24-72 hours in patients with 
oedema. The dose-response curve in normal subjects 
and the pattern of diuresis in normal and oedematous 
subjects are described. 


An improvement in diuresis and a reduction in 
potassium loss have been achieved in some patients by 
simultaneous administration of spironolactone. 


The recommended doses are 100-200 mg. once or 
twice a week for the treatment of oedema, and 12.5- 
25 mg. every day as adjuvant therapy in hypertension. 

There have been few side-effects. Hypokalaemia can 
be prevented by administration of potassium chloride 
or spironolactone. A reversible rise in blood urea has 
sometimes followed over-vigorous use of the diuretic. 


We are indebted to Professor G. A. Smart and Dr. A. L. 
Latner for help and encouragement; to Sister Freeman 
and her staff for supervision of the diets ; to Dr. R. Ashcroft 
and Mrs. M. Skilton for biochemical assistance ; and to Dr. 
J. P. Birkett. of Geigy Pharmaceutical Company, for supplies 
of hygroton and generous assistance. 
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Although **'I has been extensively used for the 
treatment of thyrotoxicosis there is occasionally some 
hesitation in choosing this form of treatment. Possible 
hazards that come to mind are the induction of 
neoplastic changes and genetic damage. 

Carcinoma of the thyroid may be induced by exposure 
of the gland to ionizing radiations in infancy or child- 
hood (Duffy and Fitzgerald, 1950 ; Simpson et al., 1955 ; 
Clark, 1955; Fetterman, 1956; Simpson and Hempel- 
mann, 1957; Wilson et al., 1958), and neoplasms of the 
thyroid have been reported after the use of !*"I therapy 
for thyrotoxicosis in childhood (Sheline et al., 1959). 
However, ‘*'I therapy should certainly not be used for 
the treatment of juvenile thyrotoxicosis. Thyroid carci- 
noma has rarely been reported to follow the use of 
x-rays for the treatment of thyrotoxicosis (Quimby and 
Werner, 1949; Wilson et al., 1958; Goolden, 1958; 
Willis, 1959), and so far no cases have been attributed 
to '°1] therapy in adults. 

The possibility that '*I therapy may predispose to 
the development of leukaemia has until recently not 
been so fully considered. However, there is a known 


association between exposure to ionizing radiations and 
the subsequent development of leukaemia (Court Brown 
and Doll, 1957). Our own interest was stimulated by 
the occurrence of acute monocytic leukaemia in a 
patient treated for thyrotoxicosis with '*'I one and a 
half years previously (Blomfield et al., 1959). This 
case is now reported in detail, and further investigations 
have been made in an attempt to measure the radiation 
dose to the blood and bone-marrow resulting from **'I 
therapy of thyrotoxicosis and to relate this to work on 
the development of leukaemia after irradiation. 


Case Report 


A married woman aged 60 complained of nervousness, 
palpitations, heat intolerance, and excessive sweating during 
the previous three years. Her weight had decreased by 
12 kg. When she first attended hospital on February 13, 
1957, she was emaciated and hyperkinetic, and had bilateral 
exophthalmos, lid lag, and lid retraction. The thyreid was 
slightly enlarged and irregular. Although the skin was warm 
and moist, finger tremor was not present. There was a 
regular tachycardia of 100 a minute. No other abnormal 
physical signs were observed. The blood film was normal, 
the haemoglobin being 17.1 g./100 ml., white-cell count 
4,000/c.mm. (50% neutrophils, 4% eosinophils, 38% 
lymphocytes, 8% monocytes). The serum cholesterol was 
195 mg./100 ml. There was no radiological evidence of 
tracheal compression or abnormality of the chest. A radio- 
active iodine tracer test showed a four-hour uptake of 58% 
and a 48-hour uptake of 69%. The 48-hour plasma- 
protein-bound **I was 0.74% dose per litre. 


A diagnosis of thyrotoxicosis was made, and on April 10 
a therapeutic dose of 4.9 mc of *I was given to produce an 
estimated dose of 7,000 rads to the thyroid. Subsequent 
measurements showed that the uptake of the therapeutic 
dose was slightly higher than that of the preliminary tracer 
dose, so that the dose to the thyroid was about 8,200 
rads. 


When seen on May 16 the patient was thought to be 
euthyroid, but by September she had gained 10 kg., and 
complained of intense cold and drowsiness. She presented 
the typical appearance of myxoedema. Her face was 
swollen, the features coarse, the skin rough, and the voice 
deep. The pulse rate was 76 a minute with sinus rhythm. 
There were no enlarged lymph nodes and the liver and 
spleen were not palpable. A radioactive iodine tracer test 
showed no significant thyroidal uptake and a urinary T index 
of 1.1 (Fraser ef al.,/ 1953). The serum cholesterol was 
390 mg./100 ml. and the basal metabolic rate minus 17%. 
Although the patient was not anaemic, the following investi- 
gations were carried out as part of a study of the blood 
in patients with hypothyroidism (Tudhope and Wilson, 
1960). Haemoglobin was 15.4 g./100 ml., white-cell count 
7,000/c.mm. (68% neutrophils, 1% eosinophils, 23% 
lymphocytes, 8% monocytes), and blood film normal. The 
platelet count was 216,000/c.mm. Sternal bone-marrow was 
normal. The preparations were retained and subsequent 
examination confirmed the normal appearance. The total 
red-cell volume using “Cr (30 sc) was 1.71 litres. The 
red-cell utilization of iron using **Fe (1 »c) was within the 
normal range. 


Treatment with L-thyroxine sodium 0.1 mg. daily was 
started on October 30, and after increasing to 0.15 mg. daily 
a month later, she was judged to be euthyroid by February, 
1958. On April 2 the haemoglobin was 14.8 g./160 ml., 
and the blood film normal. On April 11 the total red-cell 
volume using 42 uc of “Cr was 1.86 litres. The total blood- 
irradiation dose contributed by the “Cr and °*Fe studies 
was calculated as 0.24 rad. During April, 1958, she com- 
plained of a burning sensation at the tip of the tongue, for 
which she was advised to stop smoking. She failed to do 
so and successive courses of treatment with riboflavin and 
vitamin Bia failed to relieve the symptom. At this time she 
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also complained of frequent headaches and a nasal discharge. 
X-ray examination showed an opaque left antrum and a 
fluid level in the right antrum. The antra were washed out. 

She was admitted to hospital on September 5, having 
been ill two weeks with a cough productive of purulent 
sputum. She had initially been treated at home for three 
days with tetracycline without improvement. On examina- 
tion she was breathless at rest, and had a regular tachycardia 
of 120 a minute and a pyrexia of 101° F. (38.3° C.). There 
were coarse crepitations at both lung bases but no signs 
of heart failure and no other abnormal physical signs. 
A diagnosis of bronchopneumonia was made and treatment 
with tetracycline 0.25 g. six-hourly was continued. The 
haemoglobin was 18.4 g./100 ml., the white-cell count 
123,000/c.mm. (4% neutrophils, 6% lymphocytes, 8% blast 
cells, 82°95 monocytes), most of the monocytes being of 
abnormal morphology. Bone-marrow biopsy showed the 
changes of acute monocytic leukaemia. Treatment with 
prednisolone and mercaptopurine was started, but she died 
12 hours later. 

At necropsy red marrow was found up to the mid-shaft 
of the femur and all organs were infiltrated with atypical 
large mononuclear cells showing variations in nuclear size 
and shape, hyperchromaticity, large nucleoli, and numerous 
mitoses. Only a remnant of thyroid tissue was present, and 
this was largely fibrous. The few surviving follicles were 
well filled with colloid and the cells showed irregularities 
of size and nuclear configuration suggestive of irradiation 
damage. 


Other Cases of Leukaemia After ‘°'I Therapy of 
Thyrotoxicosis 


Eight cases, including the present one, of leukaemia 
developing after treatment of thyrotoxicosis with 11 
have been recorded (Table I), and Pochin (1960) men- 
tioned 10 other unpublished cases. In addition there 
have been reports of leukaemia after the use of '"I 


TasBLe I.—Details of Cases of Leukaemia Reported After ‘I * 


herapy for Thyrotoxicosis 
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Childs, D. M 46 14 Acute 5-3 10 
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Chapman M 63 26 Acute 6-0 12 
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Werner and | F 28 18 Acute 2:1 2-6 3 
Quimby | myeloblastic rads 
(1957) | 
Vetter and =| M 50 18 | Acute 71 6-10 14 
Hofer rads 
(1959) | 
Kennedy and| M 38 22 Acute ee 10 
Fish (1959) granulocytic | 
Blomfield et | F 60} 17 Acute |; 49 9 





al. (1959) | monocytic | 


communication with the authors. 


for the treatment of thyroid carcinoma, but in these 
cases the doses have been very much greater (Seidlin 
et al., 1952: Delarue et al., 1953; Blom et al., 1955; 
Seidlin et al., 1956). In all the cases summarized in 
Table I the leukaemia was of an acute type and the 
interval between administration of !°'I and the diagnosis 
of leukaemia was 14 to 26 months. However, Pochin 
(1960) reported that the latent interval in the unpub- 
lished cases showed much wider variation. 
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Previous estimates of the irradiation dose to the blood 
had suggested that this was below 25 rads in most 
patients treated with '*'I for thyrotoxicosis (Blomfield 
et al., 1959). Other estimates have been slightly higher 
(Halnan, 1958). In view of the importance of a possible 
association between the dose to the blood and the 
development of leukaemia more accurate measurements 
have been performed and an attempt has been made to 
calculate the dose received by the bone-marrow. 


Patients Studied and Method of Measuring 
Blood Dose 


One hundred and ninety-one patients attending the 
Sheffield Royal Infirmary between October, 1958, and 
February, 1960, for #*1I therapy for thyrotoxicosis were 
investigated. They were divided into three groups. The 
first group consisted of patients who had previously 
received no treatment for thyrotoxicosis other than 
antithyroid drugs in some cases ; the second group com- 
prised patients who had already been treated with 1!" 
on a previous occasion and were still thyrotoxic ; and 
the third group were patients with a recurrence of 
thyrotoxicosis after partial thyroidectomy. 

Estimates of the blood-radiation doses arising from 
the therapeutic use of **"I for carcinoma of the thyroid, 
based largely on measurements of the radioactivity 
circulating in the blood over a period of time, have been 
reported (Marinelli and Hill, 1950; Stanbury er al., 
1952; Seidlin et al., 1952). A similar method has been 
adopted in the present investigation. 

The blood dose has been considered in three parts: 
(a) in the first phase when the radioactivity is circulating 
as iodide, (b) in the second phase when the radioactivity 
in the blood is mainly protein-bound, and (c) from the 
radioactivity in the thyroid. The contributions from the 
circulating ‘*"I consist of both 8 and y doses ; that from 
the 11] in the thyroid consists of y-radiation only and 
varies considerably throughout the body. The average 
dose has been calculated. 


Iodide Phase 

In thyrotoxic patients the radioactivity circulating as 
iodide decreases in an approximately exponential way 
with a half-period of about two hours (Pochin et al., 
1956). The dose due to this is small compared with the 
total dose received during ‘*'I therapy and can be 
adequately calculated. 

The standard f-ray dose formula is Dg=51.2 


< Ge tT ? — : 
ome rads, where Co is the initial concentration 


of the radioactivity in pc/g., T, is the half-period in 

days, and Eg is the mean f-ray energy in MeV. 
Assuming an iodide space of 30% of the body weight 

(Myant and Pochin, 1950) the fB-ray dose to the 


: — 04 
blood is Dg=S51.2 Ez =e —H-+HB) rads/me of '*"I 


administered, where W is the body weight in kg, H is 
the haematocrit, and B is the ratio of the concentration 
of '*1I in the erythrocytes to that in the plasma. 
i as x Co T; 
The y-ray dose formula is D,=0.024p!,g 0.693 
roentgens, where p is the average density of the patient, 
1, is the y-ray dose rate at a distance of | cm. from a 
point source measured in roentgens hour/mc and g 
is a geometrical factor relating to the shape and size 
of the tissue throughout which the '*'I is distributed. 
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When relating this to the body the y-ray dose becomes 
D,=0.024p', g 0.12 roentgen. 


Values for Eg (0.197 MeV) and 1, (2.25 r/hour mc) 
were taken from the British Standard of Radioactive 
Iodine ('*'I) (Bullard, 1952), W and H were measured 
for each patient, B was assumed to be 0.65 (Myant et al., 
1950), g was taken from tables published by Hine and 
Brownell (1956), and p was assumed to be 1. 


Thyroxine Phase 

After the initial clearance of '*'I as iodide the radio- 
activity circulating is mainly protein-bound. The level 
of radioactivity varies from patient to patient, and in 
any one patient varies with time. Blood samples were 
therefore taken from each patient at 1, 2, 5, 9; 14, and 
28 days after '*'I therapy and the total plasma radio- 
activity at the time of sampling was measured. The 
total plasma activity in uc/g./me of '°'I administered 
was plotted against time in days (Fig. 1). The graph 
was extrapolated to infinite time, assuming the same 
rate of fall of activity as that measured between 14 and 
28 days. The activity remaining in the plasma at 28 
days was generally very low. The plasma dose rate due 
to f-irradiation is 51.2 Eg C rads day, where C is the 
concentration of activity in the plasma in pc/g. 

In Fig. | the area of a unit rectangle having sides 
corresponding to | yc/g. and one day is equivalent to 
a dose of 51.2 Eg rads. The B dose to the plasma is 

i area under curve 
31.2 Eg 


. rads/mce of '*'I given. 
area of unit rectangle 


Since some 80% to 90% of the plasma activity is 
protein-bound, the level of activity in the erythrocytes 
is very low and has been neglected. The dose to the 
blood in the thyroxine phase is thus: 

Plasma dose x (1-H) rads/me of '*'I administered. 


To estimate the y dose from the circulating '"I in this 
phase it is necessary to know the average concentration 
of '*'I throughout the body. It has been assumed that 
the radioactivity in the plasma has a distribution space 
ecual to that of thyroxine, and a figure of 15% of the 
body weight has been used. Myant and Pochin (i950) 
found the thyroxine space to be 20% of the body weight 
using 3’:5’-labelled thyroxine; but they and Sterling 
et al. (1954) obtained values of between 10%, and 15% 
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using naturally labelled thyroxine. It is realized that, 
apart from thyroxine, there are other protein-bound 
iodinated compounds together with up to 20% non- 
protein-bound iodinated substances in the plasma at this 
stage which may not have the same value of distribution 
as thyroxine. However, the possible error in the total 
blood dose from this source should not exceed 5%. 


The y-ray dose is therefore 


D,=0.024 1,8 - 


area under curve 
area of unit Tectangle * 





x 0.15 roentgens/mc ‘I 


administered. 


Blood Dose from '*'I in the Thyroid 

The y dose to the body due to '!I in the thyroid 
depends on the amount of ‘“'I taken into the gland 
and its effective half-life in the gland. It can be shown 
that the average y dose to the body from this source 
is approximately 0.072 roentgen/day/mc of ‘*'I in the 
gland. The effective half-life of '°'I in the thyroid 
after therapy is not commonly measured, but, using the 
preliminary tracer test as a basis (Blomfield et al., 1955), 
the average dose is 0.54 U,, roentgen/mc administered, 
where U,, is the fractional uptake of the tracer dose 
48 hours after administration. 

In summating the different contributions to the total 
blood radiation dose it has been assumed that the 
average dose from the f particles in rads and the 
average dose from the y rays in roentgens are additive 
in their biological effect although there is a small 
difference in the absorbed energy (1 rad=100 ergs/g., 
1 roentgen=97 ergs/g. in soft tissue). 


Results of Measurement of Blood Irradiation Dose 
After a Single Therapeutic Administration of '*'I 


The blood doses received after a single treatment with 
131] are shown in Table II. They are similar in each 
group, but the dose in rads/mc is slightly higher in the 
patients previously treated with '*'I than in the other 
two groups. The range of blood doses is shown in 
Fig. 2. In the majority the blood dose resulting from 
a single administration of !*!I was less than 10 rads. 

The radiation dose to the blood is related to the 
amount of ''I administered and to the proportion of 
131] passing from the thyroid into the circulation. In 
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2.364 rads/mc "I. Fic. 2.—Range of blood radiation doses in 191 patients after a single 


administration of '""I. Fic. 3. —Relationship between the blood radiation dose and the therapeutic dose of '*'I. 95% confidence 
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TabLe I].—Blood Radiation Doses and Therapeutic Doses of '**I 
in 191 Patients 














ie * Thera- Blood Blood 
Clinical Condition No Age in peutic Dos Dose 
1 a of Years Dose (R ‘a (Rads/ 
Time of 384] C: Mean+ (mc) M ads) mc) 
Therapy _— S.E. Mean + oa Mean+ 
S.E. oc S.E. 
Previously untreated | 
thyrotoxicosis .. | 128 53:340:7 | 5040-2 | 8-740-64 | 1-6+0-08 
Thyrotoxicosis pre- 
viously treated by 
181] therapy a 50 | 50-841-:3| 4040-1 | 7:°740-76 | 1-9+0-08 
Thyrotoxicosis recur- 
ring after partial 
thyroidectomy .. 13° | 49-743-2| 4740-7 | 7:-740-88 | 1-440-18 
Total .. ; 191 52:44-0-6 4740-2 | 8440-51 | 1:-74+0-06 

















centres where protein-bound *'I is not regularly 
measured the number of millicuries given is the only 
available indication of the blood radiation dose. There 
is a definite correlation though the confidence limits are 
wide (Fig. 3). The results shown in this figure have been 
used to calculate the blood doses of the cases shown in 
Table I. The plasma radioactivity after '*'I therapy is 
not measured routinely. It is, however, closely related 
to the plasma radioactivity observed in the preliminary 
tracer test (Fig. 4). The ratio of protein-bound '*1] 
to non-protein-bound '*'I (the conversion ratio) 
48 hours after tracer and therapy doses is similar 
(Fig. 5). The measurement of P.B. **'I made 
in the preliminary tracer test can therefore be 
used as an indication of the P.B. '*'I after the thera- 
peutic dose. If the radiation dose to the blood per mc 
of '*'I administered is plotted against the tracer P.B. 
'S1T a close correlation is obtained (Fig. 6). These 
results mean that a reasonably accurate prediction may 
be made of the blood radiation dose that any patient 
will receive as the result of '*'I therapy for thyro- 
toxicosis. Two-thirds of the predictions will be correct 














an initial irradiation dose of 7,000 rads to the thyroid 
(Blomfield et al., 1959). In approximately 70% of the 
patients only a single treatment with '*'I was given. 
In 30%, however, multiple doses were necessary, and 
in such cases the blood radiation doses have been 
summated. The doses received are shown in Fig. 8. 
The mean total blood dose was 16.6 rads and the highest 
dose was 160 rads in a patient who had received five 
treatments with 1*"1. 


Relationship Between the Blood Dose and the 
Bone-marrow Dose 


The dose to the bone-marrow has usually been 
estimated by assuming that the radioactivity per gramme 
of marrow is identical with that in the blood (Seidlin 
et al., 1952; Rall et al., 1953). On two occasions we 
have compared the radioactivity of the blood and 
material aspirated from the iliac marrow cavities after 
therapeutic doses of '*'I and found close agreement. 
However, the marrow is interspersed with bony 
trabeculae between 40 and 250 ,» in thickness, the 
cavities being from 200 to 700 » thick (Robertson and 
Godwin, 1954). Because the bony trabeculae contain 
no **'I the £-radiation dose will be smaller than that 
calculated for the blood, since the dimensions of the 
marrow sections are comparable to the range of B 
particles from ‘*'I (400 y» in soft tissue for f particles 
of average energy). Assuming that the density of the 
bone is 2 g./ml., and allowing for '*"I in adjacent marrow 
sections, the average dose to the marrow as a fraction 
of the blood dose is calculated to be as shown in Table III. 
The y-ray contribution is, however, increased because 
of secondary electron emission from the bony 
trabeculae. Because the y rays are relatively hard the 
increase will be less than 5% for marrow layers 500 u 






































to within +0.5 rad/mc, and the nomogram shown in ~ Wide separated by bony layers 100 wide. The y dose 
Fig. 7 can be used for this purpose. Tasie III 
» ‘ : Marrow Dose as a Percentage of Blood Dose 
Total Blood Doses Received During '*'I Therapy for ee for Bony Trabeculae of Following Widths 
Thyrotoxicosis Layer 40 pu 100 u 250 u 
The blood doses in 802 patients treated at this hospital 200 u 62 53 46 
between 1949 and February, 1960, have been calculated, + Li p+ 3 Ss 
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Fic. 4.—Relationship between the total plasma '*"I after the Gemeente dose and Food the Geet S. tracer test. A double log 

scale is used and 95% confidence limits are shown. For the best line log y=0.86 log x—0. Fic. 5.—Difference in conversion 

ratio in 52 patients after the tracer test (Ctrace) and after '**I therapy (Ctherapy). The mean conversion ratio after the tracer test 

was 85% and after therapy 81%. Fic. 6.—Relationship between the radiation dose to the blood millicurie of ***I administered 
and the P.B. '**I 48 hours after the preliminary tracer test. 95% confidence limits are shown and y=0.54x+0.76. 
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is only 30%, of the total dose in this site, and combining 
B and y rays suggests that the total bone-marrow 
irradiation will be about 80% of the total blood dose. 


Discussion 


In the majority of patients treated with a single dose 
of '*"I for thyrotoxicosis the bone-marrow dose is less 
than 10 rads. In a few of the cases requiring multiple 
treatments the marrow dose may be much larger. It is 


48-HOUR TRACER BLOOD RADIATION 131) ADMINISTERED 
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Fic. 7.—Nomogram which can be used to estimate the blood 
radiation dose from a knowledge of the tracer P.B. '*'I and the 
therapeutic dose of **'I 
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Fic. 8.—Total blood radiation doses received by 802 patients 
treated by '*'I for thyrotoxicosis since 1949. 
difficult to relate these marrow radiation doses with any 
subsequent liability to develop leukaemia. The detailed 
study of irradiation and leukaemogenesis of Court 
Brown and Doll (1957) was based on patients treated 
for ankylosing spondylitis by x-ray therapy. The 
irradiation was delivered to limited sections of the body 
in a series of isolated doses and the spinal marrow was 
particularly exposed. In the treatment of thyrotoxicosis 
the whole body is exposed to less intense internal 
irradiation by @ and y rays over a period of at least a 
month. Clearly there may be a considerable difference 
in the leukaemogenic effect of the two methods of 


irradiation. However, in the absence of other evidence 
a comparison may be attempted between the irradiation 
doses to the marrow occurring during **'I therapy of 
thyrotoxicosis and x-ray therapy of ankylosing 
spondylitis. 

In the patients who developed leukaemia after 
irradiation by x-rays the mean spinal-marrow dose 
varied from 112 to 3,535 roentgens, most of the cases 
receiving 1,000 to 1,500 roentgens. Court Brown and 
Doll estimated that a dose of 30 to SO roentgens for 
radiations of the same energy as those used in the treat- 
ment of ankylosing spondylitis by x-rays might double 
the natural incidence of leukaemia. Under these con- 
ditions a factor of 0.9 rad per roentgen might be 
accepted and the doubling dose for the natural incidence 
of leukaemia might lie between 27 and 45 rads. Among 
the 802 patients reported in this paper, 79 (9.8%) 
received a mean marrow dose of this order or over, 
67 of these being patients who received several doses 
of 3], 


In view of the differences in the manner in which the 
bone-marrow is irradiated it may be relevant to compare 
the integral doses for the two types of patient. Court 
Brown and Doll state that there is no significant evidence 
of increased incidence of leukaemia at integral doses 
less than 7.5 Mg. roentgens. The estimate of integral 
doses in patients receiving '*'I therapy for thyrotoxicosis 
is not easy. The total energy absorbed can be calculated 
from a knowledge of the amount of '*'I administered 
and its effective half-life in the body. The average 
integral dose per mc of !*'I administered is 130 kg. rads. 
For a mean '*'I dose of 5 mc this gives 0.65 Mg. rad 
as the average integral dose. Only 0.3%, of the treated 
cases received an integral dose of the order of 7.5 Mg. 
rads. 

It will be appreciatec! that there are several uncer- 
tainties in the above calculations. Nevertheless they 
suggest that the risk of leukaemia induction after '*'l 
therapy of thyrotoxicosis is slight. This view is in 
keeping with the results of the epidemiological survey 
conducted by Pochin (1960). Among at least 60,000 
patients treated by '“'I for thyrotoxicosis there are 18 
known cases of leukaemia. This is no higher than 
might be expected purely by chance. Though the results 
of this survey and the conclusions drawn from the 
blood-dose measurements are thus consistent, these can 
only be regarded as preliminary assessments of the 
hazard. It is therefore important that any case of 
leukaemia developing after '*'I therapy should be 
reported so that the situation can be kept under close 
observation. 


Summary 


A case of acute leukaemia diagnosed 17 months after 
'S1f therapy for thyrotoxicosis is reported. In an 
attempt to assess the relationship between '*'I therapy 
and the subsequent development of leukaemia the radia- 
tion dose to the blood after a single therapeutic dose 
of '*'I has been measured in 191 thyrotoxic patients. 
The mean irradiation to the blood was 8 rads per 
therapeutic dose. The irradiation dose to the blood is 
related to the amount of '*'I administered and the 
fraction passing into the plasma as protein-bound '*'I. 
A nomogram taking into account these two factors has 
been constructed from the measurements made on the 
191 patients, so that the irradiation dose to the blood 
can be estimated in other patients treated by '*'I for 
thyrotoxicosis. 
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The blood irradiation dose for complete treatment of 
the disease was estimated from the nomogram in 802 
patients previously treated with ‘I, The mean dose 
was 16.6 rads, but in some patients receiving multiple 
treatments it was much greater, ranging up to 160 rads. 
The bone-marrow dose is estimated as 80% of the 
blood dose. 


Consideration of these results suggests that the risk 
of leukaemogenesis is slight and does not contraindicate 
‘1] therapy of thyrotoxicosis. Nevertheless it is 
important to record all cases of leukaemia occurring 
after '*"] therapy so that the validity of these conclusions 
may be examined. 
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comments of Dr. E. E. Pochin and Professor F. W. Spiers. 
We also thank Drs. T. E. Gumpert, J. L. Edwards, E. K. 
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of the patient with leukaemia; and Mr. G. W. Blomfield 
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PROGNOSIS IN BELL’S PALSY 


BY 


W. B. MATTHEWS, M.A., D.M., M.R.C.P. 
Neurologist, Derbyshire Royal Infirmary 


The rate of complete recovery in Bell’s palsy is often 
stated to be 80-85%, without further support, even by 
authors whose own results by no means approach this 
level (Cawthorne and Haynes, 1956 ; Sullivan and Smith, 
1959 ; Dalton, 1960). Patients referred to hospital must 
always be selected, and it seems to have been accepted 
that the lack of agreement between the observed recovery 
rates and the orthodox 80% is due to many palsies 
resolving so quickly that the patients are never referred 
to hospital or, perhaps, never even seen by a doctor. 
This difficulty can never be fully overcome, but if the 
assumption is correct the earlier the patients are seen 
the better the rate of recovery should be. This is 
obviously true with patients specifically referred because 
of delayed recovery, but it is of some importance to 
establish the prognosis in cases seen within a few days 
of the onset. 

To be effective any treatment must prevent degenera- 
tion of the nerve, and it is probable that this could be 
achieved only very early in the course of the palsy. 
Unless the natural prognosis of patients seen at this stage 
is known it is not possible to assess the results. It is 
claimed that treatment can be effective within the first 
week (Korkis, 1961), but no satisfactory control series 
exists for patients first observed within the same period. 
An attempt was made to obtain a relatively unselected 
group of patients by an appeal to local practitioners to 
refer patients early, and this paper is an account of the 


_ results. 


Method 


For the purpose of the present investigation Bell’s 
palsy was defined as a unilateral facial palsy of peri- 
pheral type unassociated with other evidence of nervous 
disease or with otitis media or other discoverable cause. 
Patients with herpes zoster at the time of the palsy or 
later were included. The time of onset was dated from 
when the patient first noticed weakness and not from 
any premonitory symptoms. A careful examination was 
carried out to determine whether the palsy was complete 
or partial, those cases with any detectable movement 
being classified as partial. Electromyography was not 
available until late in the series, and as the results are 
not comprehensive they are not mentioned further. The 
patients did not go entirely untreated, the great majority 
being given nicotinic acid by mouth. Galvanism was 
used occasionally when recovery was delayed and the 
patient anxious. The patients’ progress was observed 
at intervals, and in most of them the final result was 
noted. 

The results were assessed as complete recovery or in 
three grades of partial recovery, no instance of persistent 
complete paralysis being seen. Recovery was defined as 
complete restoration of voluntary movement without any 
evidence of faulty reinnervation or contracture. The 
grades of incomplete recovery were defined as follows: 

1. Incomplete Recovery with No _ Disability—These 
patients stated that the face was normal, but residual signs 
could be detected in the form of associated movements. This 
is a small but important group vitiating the results of 
studies based on a postal questionary (James and Russell, 
1951). 
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2. Incomplete Recovery with Slight Disability—These 
patients were aware of faulty movement or asymmetry, but 
the disability was trivial. 

3. Poor Result.—These patients had marked asymmetry 
from residual paresis, contracture, and associated 
movements. 

This grading is arbitrary, but there was little difficulty 
in assessing the results. It was not possible to obtain 
sufficient accurate data on the time taken for recovery, 
and the assessment was made entirely on the final result. 


Results 

The series comprises 155 consecutive patients with 
156 Bell’s palsies, one patient being seen in two 
attacks. For the sake of simplicity they will be 
regarded as 156 cases. Eight patients were untraced 
and three were excluded as they were seen long after 
the condition had become static. 153 patients were seen 
within three months of the onset, 125 within 14 days, 
75 within 6 days, and 22 within 2 days. 

The results are shown in Table I. The three groups 
of patients seen within 2, 6, and 14 days have observed 
recovery rates of 73%, 60%, and 54% respectively. By 
excluding patients with herpes zoster, which carries a 
bad prognosis, and assuming that all those not traced 
recovered completely, the recovery rates in these three 
groups can be manipulated to 85%, 68%, and 63% respec- 
tively, but this is the only way in which the traditional 
85% recovery can be extracted from these figures. The 
descending values of recovery rates as the patients were 
seen at longer intervals from the onset appear to show 
the effect of selection, but the figures are not statistically 
significant. 

The prognostic importance of whether the palsy was 
complete when first seen is shown in Table IT, the partial 
palsy having a prognosis in all groups that is significantly 
better statistically (P<0.001 in those seen within 14 days). 
Including those originally complete, 61 out of 72 (85%) 
of those observed to be partial within 14 days of the 
onset made a complete recovery. 

The effect of selection is clearly shown in the type 
of palsy seen at different intervals from the onset. Of 
those seen within six days of the onset 51 out of 75 
(68%) were complete palsies. Of those seen 7 to 14 days 
from the onset, only 20 out of 50 (40%) were complete, 
the difference being significant (P<0.01). Of the 49 
complete palsies seen in the first six days in whom 
the final result was observed 23 (47%) recovered, while 
of those seen 7 to 14 days from the onset 2 out of 19 
(10.5%) recovered. The difference is_ significant 
(P<0.01). The explanation is almost certainly that 
many palsies that are complete in the first six days 
become partial in the second week as recovery begins. 
An additional feature of selection was that of the 11 
palsies clinically complete when first seen more than 14 
days from the onset none recovered completely. 

The prognosis in partial palsies also showed the effect 
of selection within the first two weeks. Of the 22 partial 
palsies seen within six days of the onset in whom the 
result was known all recovered completely, while of 
those first seen in the second week only 21 out of 28 
(75%) recovered. It is probable that a palsy seen to be 
partial in the first six days has always been partial, 
while of those seen later an increasing proportion have 
been originally complete with a potentially worse 
prognosis. 

Age.—The age distribution and prognosis of the 118 
cases seen witbin 14 days in whom the result was 


observed are shown in Table III. Up to the age of 40 
there was a 68.7% recovery rate compared with 44.4%, 
recovery above this age, the difference being significant 
(P<0.01). 

Onset of Recovery.—It can be seen from Table IV 
that in every palsy that recovered completely movement 
was observed less than four weeks from the onset, and 
that the longer the first observed movement was delayed 
the worse the grading of the final result. The early 
return of movement is not, however, an absolutely good 
prognostic sign, and may be followed by a grade 3 
recovery. 

Herpes.—Herpes zoster was observed in nine patients, 
eight with a complete palsy. Only one recovered 
completely—the patient with a partial palsy. In two 
patients the result was grade 2 and in six grade 3. The 
numbers are small, but the observed prognosis was 
certainly bad. 

Recurrent Palsy—Of the whole series of 156 palsies, 
11 were second attacks. The final result in one was 
not observed, and only two of the others recovered 
completely. The figures are too small for statistical 
purposes. 


TaBLe I.—Prognosis According to Time from Onset when First 

















Observed 
Time from Onset when First Seen 
Up to Up to Up to Up to 
2 days 6 days 14 days 3 months 
No. No. No. No. 
Complete recovery .. 16 (73%) 45 (60%) 68 (54%) 74 (48%) 
Incomplete recovery: 
Grade 1 ; ee 1 3 6 7 
. 1 11 23 33 
* 3 12 21 31 
Not traced 1 4 7 8 
Total .. 22 75 125 153 














TABLE II.—Prognosis According to Type of Palsy, Partial (P) or 
Complete Fost 





Time from Onset when First Seen 





Up to Up to Up to Up to 
2 days 6 days 14 days 3 months 











P © P Cc P Cc P Cc 
Complete recovery oo 1 6 122 | 23 |43 |233 Te 1B 
Incomplete recovery: 
Grade 1 a oP 1 0 3 2 4 3 4 
Grade 2 ae es 0 1 0 11 4 19 11 22 
Grade 3 : ae 0 3 0 12 1 20 3 | 28 
Not traced a 1 0 2 3 5 3 
Total .. | Il 11 24 | 51 54 | 71 71 82 





























TaBLe III.—Prognosis in Age-groups of Patients Seen Within 
14 Days in Whom the Result was Observed 








Age Group Complete Recovery | Incomplete Recovery 

0-10 years .. 0 1 

11-20 ,, 14 2 
/* fae ee aa 12 8 
ae xe i 18 9 
a. ge? oa ni oF 10 8 

51-60 11 
61-70 ‘i 5 8 
71-80 1 3 











TaBLe IV.—Prognosis According to Time of Onset of Recovery 











Movement Complete 
Observed Recovery Grade 1 | Grade2 | Grade 3 | Total 
<4 weeks ea 714 6 18 4 102 
48a, an 0 1 10 7 18 
8-12 ,, aa 0 0 4 7 11 
12 or more weeks 0 0 1 13 14 
Total in 714 7 33 31 145 
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Pain—An attempt at assessing the prognostic 
importance of initial pain had to be abandoned owing 
to difficulties in estimating degrees of pain, often in 
retrospect. 

Decompression.—Decompression of the facial nerve 
in the temporal bone was carried out at my request 
by Mr. R. L. Flett in five patients in whom no movement 
had been observed after 12 weeks. No dramatic results 
were Observed, and the final result in all was assessed 
as grade 3. In six comparable patients who were not 
operated on the results were very similar, five being 
assessed as grade 3 and one as grade 2. Obviously, 
no conclusions on the efficacy of this form of treatment 
can be drawn on these few patients operated on so late 
in the course of the palsy. 


Discussion 


The value of a purely clinical study of Bell’s palsy 
may be doubted. Electrodiagnosis can, of course, 
provide much information, but unless the techniques 
described by Gilliatt and Taylor (1959) can be developed, 
this information is of little assistance in the main 
problem of treatment. The prognosis depends on the 
existence and degree of denervation (Taverner, 1955), 
and this is probably determined within at most a few 
days of the onset at a time when electromyography can 
only establish the degree of paralysis. The clinical 
assessment of the completeness of the palsy is obviously 
open to error, but it is also not possible to do more 
than sample the facial muscles with an electromyography 
needle. Two out of three patients seen within six days 
of the onset will recover completely, and, in this series, 
a partial palsy within this period implied an absolutely 
good prognosis. This presumably would not apply to 
patients seen while the palsy was still advancing. Only 
one patient was seen in whom the palsy was incomplete 
two hours after the first symptoms and later became 
complete, but unfortunately this patient could not be 
traced. A partial palsy after the first six days does 
not necessarily imply full recovery. 

The relatively bad prognostic significance of advancing 
years, a complete palsy, and herpes zoster has been 
confirmed (Taverner, 1955, 1959), and suggestive 
evidence has been obtained that recurrent palsy may also 
be unfavourable. The only absolutely bad prognostic 
sign was found to be failure of return of any movement 
after four weeks. 

The main purpose of the investigation was to establish 
the prognosis in early cases. The recovery rate in 
patients seen within six days was unexpectedly poor, as 
even assuming that those not traced recovered, it was 
no higher than 65%, or, excluding herpes zoster as well, 
68%. The traditional 85% could be reached only by 
the most favourable interpretation of the small group 
seen within the first two days. The results show some 
effect of selection within the first two weeks, as a 
complete palsy in the second week has a significantly 
worse chance of recovery than a similar palsy observed 
in the first week. No conclusive evidence of the effects 
of selection within the first week could be obtained. 

Most forms of treatment advocated for Bell’s palsy 
are not based on satisfactory evidence. The present 
investigation underlines the need for a more scientific 
approach. A control series of “early” cases is not 
enough, and the comparison of patients treated on the 
day of onset with untreated patients first seen within two 
weeks of the onset, however statistically significant, is 


not clinically valid. Control series in the assessment 
of any treatment must be matched for age, degree of 
paralysis, and interval since the onset within quite 
narrow limits. 

Summary 


The prognosis for complete recovery from Bell's palsy 
seen within six days of the onset was found to be no 
higher than 65%. The relatively bad prognostic signifi- 
cance of advancing years, a complete palsy, and herpes 
zoster was confirmed. The effect of selection on the 
prognosis is discussed, and the necessity for precisely 
matched control series in the assessment of treatment 
is emphasized. 


I thank all those practitioners who referred patients with 
Bell’s palsy and also Mr. R. L. Flett for his help with some 
of those in whom recovery was delayed. 
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A Condition Resembling Severe 
Pre-eclampsia Occurring Under Anacsthcsia 
and Associated with Scoline Apnoea 


The following case is reported in an endeavour to obtain 
help in the explanation of the clinical syndrome and as 
a record in the event of a further case report. The 
patient presented two interesting features—a_scoline- 
induced apnoea due to a low serum pseudocholinesterase 
and severe hypertension and conjunctival oedema which 
could not be accurately accounted for. 


CASE REPORT 


A woman aged 38 attended Queen Charlotte’s Hospital 
for her fourth pregnancy. Two of the pregnancies had 
resulted in spontaneous complete abortion and one preg- 
nancy had resulted in a live birth after the spontaneous 
onset of premature labour. The weight of the patient at 
the start of the fourth pregnancy was 186 lb. (84.4 kg.), and 
the total subsequent gain in weight in this pregnancy was 
34 Ib. (15.4 kg.). The blood-pressure never exceeded 130/80 
mm. Hg, and there was no proteinuria during the antenatal 
period ; the ankles were slightly oedematous from the 28th 
week of gestation. 

The patient was admitted to hospital at the 35th week 
of pregnancy with ruptured membranes, an oblique foetal 
lie, prolapse of the umbilical cord, and a normal foetal 
heart rate. The blood-pressure was 140/85, there was slight 
ankle oedema, and no protein in the urine. An emergency 
lower-segment caesarean section was performed and an 
infant which cried within one minute delivered. 


The anaesthesia was begun by intravenous injection of 
atropine 1/100 gr. (0.65 mg.), thiopentone 250 mg., and 
scoline 75 mg., followed by endotracheal intubation. 
Anaesthesia was maintained by nitrous oxide and oxygen, 
5 and 2 litres/minute respectively, through a circle absorber, 
with intermittent doses of scoline amounting to a total dose 
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of 120 mg. During the operation spontaneous respiration 
was detected and 5 mg. of tubarine was given intravenously. 
Ergometrine 0.5 mg. was injected intravenously immediately 
after delivery of the infant; at this stage of the operation 
a haemorrhage of 2 pints (1,140 ml.) occurred, the patient’s 
pulse rate rose from 90 to 140 a minute, and the pulse was 
of poor volume. An intravenous drip of dextran in 5% 
glucose was started, and 20 minutes later, when the operation 
was complete, 750 ml. of this solution had been given. 


When the caesarean section was finished the pulse rate 
was 140 and of good volume, although there was no sign 
of the spontaneous onset of respiration or the return of 
consciousness. A severe oedema of the conjunctivae was 
noted ; the blood-pressure was 210/130, and the pulse rate 
200; the skin was flushed and the muscle tone flaccid. 
A gas mixture containing 5% COs was used for five minutes, 
nikethamide 1 ml. was injected intravenously, and 15 minutes 
later 1/100 gr. (0.65 mg.) of atropine followed by two 
injections of 1.25 mg. of neostigmine was given intra- 
venously. The patient remained apnoeic and unconscious, 
and her muscles were still flaccid. A catheter specimen of 
urine showed a heavy cloud of protein and a trace of 
glucose. 


One and a half hours after the operation there was 
some movement of the patient’s trunk although no respira- 
tory movement had yet occurred. Ten mg. of pentolinium 
tartrate was injected intravenously and the blood-pressure 
fell from 300 to 130 systolic but soon rose again to 190. 
At this stage the differential diagnosis appeared to be 
(a) severe pre-eclampsia, (b) phaeochromocytoma of the 
adrenal gland, (c) an abnormal reaction to dextran or scoline, 
and (d) a cerebrovascular accident associated with the severe 
hypertension. The apnoea could have resulted from the 
scoline or from a cerebral haemorrhage. Lumbar puncture 
was performed and a clear C.S.F. obtained at a pressure 
greater than 300 mm. H20. 

Four hours after the operation spontaneous respiration 
began gradually, the conjunctival oedema diminished, and 
the patient became conscious. The pulse rate was 100 and 
the cystolic blood-pressure 130. Seven hours after operation 
the patient felt perfectly well, the blood-pressure was 100/80, 
the conjunctival oedema had disappeared, and the optic 
fundi were normal. Examination of the central nervous 
system showed no abnormality. The urine appeared cloudy 
and microscopical examination revealed a large number 
of hyaline and cellular casts, red blood cells, and a few 
pus cells ; protein was estimated as 131 mg./100 ml. Eleven 
hours after operation the patient had no symptoms, the 
pulse rate was 90, the blood-pressure 100/80, no oedema was 
present, and the urine was free of protein. Convalescence 
was uneventful. 

Other investigations included: Blood urea, 33 mg./100 ml., 
25 mg./100 ml. Serum electrolytes, sodium 14 and potassium 
4.2 mEq/l. Repeat urine examination: occasional epithelial 
cells, no protein, no glucose. Throat swab: normal flora. 
Liver-function tests: within normal limits. Hb, 9.8 g./100 ml. 
Leucocytes, 11,000/c.mm. (neutrophils, 80%, lymphocytes, 
14%, monocytes 6%). Film: some anisocytosis, poikilo- 
cytosis, and polychromasia. Chest x-ray picture normal. 
Intravenous pyelogram (3 months after delivery): normal. 
no soft-tissue mass in either suprarenal area. Urinary 
catechol amines within normal limits. Serum pseudo- 
cholinesterase, 11 units/100 ml. (normal 60-120). 


COMMENT 


The association of a low serum pseudocholinesterase 
with apnoea after the use of scoline supported the 
diagnosis of a_ scoline-induced apnoea. Later the 
patient’s sister was discovered to have had a similar 
episode of apnoea after the use of scoline during 
anaesthesia for external version during pregnancy ; 
familial occurrence of a low serum pseudocholinesterase 
has been reported (Kaufman et al., 1960). 


While the protean manifestations of pre-eclamptic 
toxaemia are well known, the occurrence of gross 
conjunctival oedema within a period of five minutes, the 
unusual time of onset of the signs and their severity 
combined with their speed of onset and subsidence 
would be unusual in this disease. The use of dextran 
suggested the possibility of a reaction to this drug, but 
no report of hypertension after its use can be found in 
the literature. The administration of intravenous 
ergometrine was not thought to be a causative factor 
in this patient. 

As the duration of the hypertension and conjunctival 
oedema corresponded to the period of respiratory apnoea 
the possibility that scoline caused these signs in the 
patient must be considered, although normally scoline 
is said to produce a mild hypotension. 


E. C. Woop, F.R.C.S., M.R.C.O.G. 
T. A. BoListon, M.B., B.S., D.A. 


Institute of Obstetrics and Gynaecology 
and Department of Obstetrics, 
Queen Charlotte’s Hospital, London. 
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A Case of Silent Antepartum Rupture of 
the Uterus 


Practitioners are well aware of the risk of uterine 
rupture associated with labour after previous caesarean 
section, in a multiparous patient with suspected dispro- 
portion, or with a malpresentation, and such patients 
are usually admitted to hospital for confinement. 


The following case of silent rupture of the uterus at 
the 34th week presented an interesting clinical problem. 
The patient had had no previous operations nor a history 
of difficult labour. 

Pathognomonic clinical signs or symptoms are not 
constantly present in any medical or surgical problem, 
but when elicited they go a long way towards establish- 
ing the diagnosis. Shoulder-tip pain is one such 
symptom. When associated with an abdominal com- 
plaint intraperitoneal ‘bleeding is likely, but its absence 
by no means rules out this possibility. The persistence 
and severity of shoulder pain in the present case 
provided the clue to the likely diagnosis. 


CASE REPORT 


A married woman aged 37 was admitted to hospital on 
February 17, 1959, complaining of vaginal bleeding and 
abdominal pain. She was then 34 weeks pregnant in her 
fifth pregnancy. Her history had been good, she had had 
no previous illnesses or operations, and her four children 
had all been born spontaneously at 40 weeks without 
apparent difficulty. Her last child weighed 10.Ib. (4,535 g.) 
at birth, and she stated that her recovery from the confine- 
ment was slow. For three or four days after the delivery 
she experienced lower abdominal pain, and pain in the 
shoulders, which disappeared spontaneously. The present 
pregnancy had been progressing normally until the day of 
admission to hospital, when she woke up with backache, 
lower abdominal pain, and vaginal bleeding. She was 
admitted to hospital with the provisional diagnosis of 
accidental haemorrhage. 

On admission in the early afternoon her general condition 
was fairly satisfactory. The temperature was normal, pulse 
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88, and there was no urinary abnormality. Blood-pressure 
was 120/75 mm. Hg. She was not shocked and vaginal 
bleeding had ceased. The uterus was enlarged to the size 
of a 34-weeks pregnancy ; it was soft in consistence and not 
tender. There was slight lower abdominal tenderness in 
the iliac fossae but no guarding or rebound pain. The foetus 
was lying transversely and the foetal heart was not heard. 
In the evening she complained of shoulder pain in addition 
to her abdominal discomfort, and the pulse had risen to 100 
at one point but settled down quickly to normal. 


I examined the patient at 11.30 p.m. She looked sallow 
but not ill, pulse 82, and blood-pressure unchanged. From 
the history of slight vaginal bleeding and abdominal pain a 
provisional diagnosis of intraperitoneal bleeding was made. 
However, abdominal examination failed to reveal any signs 
suggestive of this diagnosis. There was no tenderness or 
rigidity and she could move about actively in bed. The 
uterus was soft and, as previously noted, the foetus was 
lying transversely. Absence of foetal heart sounds was con- 
firmed. During the examination the patient bitterly com- 
plained of shoulder pain, felt either in one or both shoulders, 
and this was what was troubling her most of all. Diaphrag- 
matic pleurisy was also considered as a possible diagnosis, 
but there were no obvious clinical signs on examination of 
the chest. The clinical picture was bizarre, but as her 
condition gave no cause for anxiety laparotomy was not 
considered necessary. 

On the following day she looked quite well. She had no 
abdominal pain, but still complained of shoulder pain. A 
little further vaginal bleeding had occurred. In the evening 
this increased and was bright red in colour, about half a 
pint (284 ml.) of blood being passed over a short period. 
There was no pain associated with the bleeding, and the 
shoulder pain had disappeared. Placenta praevia was 
thought likely, and a pint (570 ml.) of blood was transfused. 
Bleeding ceased spontaneously and the patient remained 
free from bleeding overnight. 


Two days after admission vaginal bleeding recurred and 
remained persistent, accompanied by lower abdominal pain 
but no abdominal tenderness or shoulder pain. At 2.30 
p.m. she was examined under general anaesthesia in the 
operating theatre, with the following findings. Slight bleed- 
ing was continuing. The cervix was dilated three finger- 
breadths but did not feel normal. The posterior lip was 
felt as a thick fibrous band with a soft spongy mass in the 
posterior fornix. Placental tissue was felt over the cervical 
os, but posteriorly the exact anatomy was not clearly 
determined. As the foetus was dead the fingers were passed 
through the placenta and a foetal foot was easily grasped 
and pulled down. After this the fibrous posterior lip of the 
cervix “ vanished,” and it was found that delivery of the 
foetus could easily be completed by slight traction. The 
placenta was the spongy mass felt in the posterior fornix 
and was delivered quickly after the macerated child had been 
extracted. Vaginal examination then revealed a midline 
posterior rupture of the uterus and cervix, extending 
down to involve the vagina in the posterior fornix, and 
the examining hand passed straight into the abdominal 
cavity. 


Laparotomy was immediately performed. Some free 
blood was present in the peritoneal cavity and small pieces 
of old blood clot were attached to several areas of the bowel. 
There was an extensive complete rupture of the uterus in 
the midline posteriorly, extending from the lower half of 
the upper uterine segment down to the upper third of the 
vagina. The vaginal part of the rupture appeared to be of 
recent origin and probably associated with the delivery of 
the child, but the main rupture of the uterus and cervix 
had a smooth edge and was completely free from any 
bleeding. 


Total hysterectomy was done without any technical 
difficulty. The patient’s condition was good on its completion 
and she did not require transfusion either during or after 
operation. Her recovery was uneventful and she was 
allowed home on the 13th day after operation. 


CoMMENT 

Silent antepartum rupture of the uterus is usually 
associated with a previous uterine scar, produced by 
caesarean section, myomectomy, or perforation of the 
uterus at the time of curettage. Spontaneous silent 
rupture of the intact uterus is exceptionally rare in the 
antenatal period, and if it occurs the rupture usually 
involves the uterine fundus in patients of high parity. 

The situation of the rupture in the present case is 
unusual and difficult to explain. It is not thought likely 
that the type IV placenta praevia was responsible as 
the placenta was easily separated and removed, and part 
of the rupture was well above the placental site. 

The patient’s history throws some light on the possible 
cause. After her previous pregnancy, in which she 
spontaneously delivered a baby weighing 10 Ib. (4,535 g.), 
apparently without difficulty, she made a slow recovery 
and complained of abdominal pain and severe shoulder 
pain which lasted for three or four days. The shoulder 
pain in the present pregnancy was exactly similar to that 
experienced after the last baby was born. It is likely 
that during the previous confinement she sustained an 
incomplete rupture of the uterus which left a thin weak 
fibrous scar down the posterior wall of the uterus. 

One wonders if an unrecognized incomplete rupture 
at the time of a previous delivery might have been the 
cause in some of the recorded cases of silent antepartum 
rupture of the uterus. 

Shoulder pain is a valuable sign of intraperitoneal 
blood. Even a small amount can cause this symptom, 
but it is important to realize that it may be 24 hours or 
longer after the bleeding has occurred before blood will 
track up under the diaphragm, and some cases of acute 
massive intraperitoneal bleeding may not initially have 


. Shoulder pain. Sooner or later, however, shoulder pain 


will usually appear, and it is in the doubtful cases with 
a slow leak of blood into the peritoneal cavity over a 
period of two or three days that such referred pain is of 
great diagnostic value. 

The exact cause of intraperitoneal bleeding during late 
pregnancy is more difficult to diagnose. Silent rupture 
of the uterus, perforating placenta percreta, severe 
accidental haemorrhage, chorionepithelioma or invasive 
mole, rupture of an ovarian cyst, and rupture of uterine 
veins have all been responsible, and the diagnosis is 
rarely established before laparotomy. Nevertheless, the 
important point is to confirm the need for laparotomy 
by recognizing that intraperitoneal bleeding has 
occurred. 

W. GorRDON MILLar, M.B., F.R.C.S.Ed., 
F.R.F.P.S., M.R.C.O.G. 
Lecturer in Obstetrics and Gynaecology, Queen’s University, 


Belfast ; Consultant Obstetrician and Gynaecologist, 
Northern Ireland Hospitals Authority. 





The Water Pollution Research Board in its annual report 
concludes that the matters of greatest importance for the 
Laboratory’s research programme at the present time are the 
study of the effects of polluting substances in streams and 
the investigation and improvement of the basic processes 
common to the treatment of sewage and of many industrial 
wastes. These basic processes include sedimentation of 
suspended solids, the “ dewatering” of the resulting sludge, 
and the treatment of the liquid portion of the waste by 
biological methods; consequently these lines of research 
now take up a large proportion of the resources of the 
Laboratory. (Water Pollution Research 1960, published for 
D.S.I.R. by H.M.S.O., price 7s. ($1.26 U.S.A.), by post 
7s. 7d.) 
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GENETICS AND CANCER 


Genetics and Cancer A Collection of Papers Presented at 
the Thirteenth Annual Symposium on Fundamental Cancer 
Research. (Pp. 459; illustrated. 70s.) London: Peter 
Owen Limited. 1961. 


The problem of why my patient, for no apparent reason, 
develops a carcinoma cannot yet be answered, but these 
papers give a good idea of the ways in which cancer 
research is proceeding. Because in some animal tumours 
(mouse leukaemia classically) the disease can be trans- 
mitted by the injection of a cell-free extract, it seems 
that here the “ infection” is independent of the nucleus, 
and the work of Lederberg and his colleagues has shown 
that invasion by a virus and a somatic mutation can be 
one and the same thing (Wollman and Jacob). It also 
seems generally agreed that the fundamental abnormality 
in mouse leukaemia lies in the R.N.A. particles of the 
cytoplasm—that is, the plasmagenes. For Darlington, 
however, it is an abnormality of particular plasmagenes 
which is the common denominator for all types of cancer, 
but the somatic mutation responsible may be as much 
due to errors in propagation as to the artificial introduc- 
tion of R.N.A. Support for Darlington’s view is given 
by the fact that once a tumour has been induced by a 
virus, mitosis becomes permanently upset, so that in 
subsequent cell generations the initial stimulus is no 
longer necessary (Haas and Doudney). Again, the purine 
and pyrimidine base ratios in the D.N.A. of the nuclei 
of tumour cells appear to be the same as those in the 
normal parent line (Kit). Thirdly, irradiation of a cell 
releases a substance which is carcinogenic to its neigh- 
bours (Latarjet)—and one of the characters of plasma- 
genes is their diffusibility. On the other hand, some of 
the contributors feel that the nucleus is of importance. 
Thus Haas and Doudney think that the initial step in 
carcinogenesis, regardless of inducing agent, involves 
D.N.A. and a permanent alteration of the genetic 
mechanism. Levan stresses that much more information 
is required about chromosomal number and morphology 
in the very early stages of cancer. Biesele and his 
colleagues make the observation that mouse leukaemia 
cells which have become resistant to A-methopterin lack 
a complete chromosome, whereas those which remain 
sensitive to the drug have the normal complement. 

On the immunological side Hauschka and his col- 
leagues, in an interesting paper, show that male tumours 
implanted into female mice are rejected in most cases, 
the female making an antibody against a Y-borne 
antigen. The exceptions are found to be in females 
in which the Y antigen can be demonstrated, and these 
were thought to have received a Y chromosome through 
some abnormality such as non-disjunction. 

So far so good, but when we come to heredity and 
human cancer the information is rather unexciting. 
There is an increase in the incidence of breast and 
stomach cancer in the relatives of propositi compared 
with controls (Macklin). More work should be done 
on biochemical and physiological differences within 
families between their normal members and those with 
rare cancers (Schull). However, Schull is interesting 
when he joins issue with Darlington in regard to single- 
gene cancers such as polyposis and retinoblastoma, 
where he finds it difficult to believe that nuclear genes 


play only a small role. The reviewer feels that the 
difficulty is particularly accentuated in that form of 
oesophageal cancer which is inherited with tylosis. The 
skin lesion is clearly a good nuclear “dominant,” and 
the orthodox view would be that the cancer is due to a 
pleiotropic effect of the gene. On the plasmagene- 
mutation theory one would have to envisage a single 
particle as being responsible for the inherited cancer, 
and at each cell division this would divide in step with 
the nucleus controlling the tylosis—a hypothesis which 
does not seem to accord with the usual behaviour of 
plasmagenes. 

No mention is made of the immunological aspect of 
cancer in man. Does not chorioncarcinoma offer great 
scope? Here is an experiment of Nature where the 
invading cells, being foetal, may well differ antigenically 
from their host. Might not this explain the most 
capricious behaviour of the metastases ? Finally, it is 
remarkable that no mention is made of the clinical 
observation that there is an association between blood 
group A both with cancer of the stomach and with 
Addisonian anaemia, and it is odd that research workers 
have failed to exploit such an obvious genetic marker. 
We should have liked other evidence that in cancer more 
of the contributors had realized that man, despite his 
other failings, is taxonomically the best-documented 
animal of all. 

C. A. CLARKE. 


HUMAN BLOOD PROTEINS 


The Human Blood Proteins. Methods of Examination and 
their Clinical and Practical Significance. By Ferdinand 
Wuhrmann, M.D., and Charlie Wunderly, Ph.D. (Pp. 491+ 
xi; illustrated. $15.75.) New York, London: Grune and 
Stratton. 1960. 


This is the third edition of a book which in 1947 broke 
new ground. Many similar ones have been following in 
its wake, but this standard work can still hold its own. 
To the reader in this country it is of particular interest 
because of the account it takes of work done on the 
Continent. Thus it discusses very fully the “ Weltmann 
band,” a serum reaction based on the calcium chloride 
heat coagulation threshold. Not much attention has 
been paid to it in Anglo-Saxon countries, but its advo- 
cates find it particularly useful because deflections occur 
in two different directions from a neutral mid-position. 

The present edition has all the sections of the first, 
and in addition deals with the more recently discovered 
abnormalities. It appeals particularly to a reader who 
comprehends more easily by viewing models than by 
following abstract arguments or by scrutinizing tables 
of figures. At the very beginning of the book circles of 
different size are used to show the comparative volume 
of the red cell, viruses, and protein molecules. High 
y-globulin in cardiac cirrhosis is not only illustrated by 
a paper electrophoretic pattern and scanning diagram 
but the abnormal electrocardiogram is also reproduced. 
To show the lipophilic properties of different proteins 
“ building block” analysis is used showing predomin- 
antly lipophilic components above and predominantly 
hydrophilic ones below a horizontal line. The para- 
proteinaemias are discussed in conjunction with colour 
photographs of bone-marrow smears and the radiograph 
of a skull with myelomatous deposits. When it comes 
to the Weltmann band the authors really let themselves 
go in graphic descriptions of possible alterations. If 
only because the chapters on clinical significance of 
plasma protein changes remain the most important part 
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of the book, and are now up to date, this new edition 
should find its place in the libraries of many pathologists 
and clinicians. 

H. LEHMANN. 


VIRUS MENINGO-ENCEPHALITIS 


Virus Meningo-encephalitis. In honour of Professor K. 
Todorovic. Ciba Foundation Study Group No. 7. Editors 
for the Ciba whee: G. E. W. ea gr wane O.B.E., 
M.A., M.B., M.R.C.P., and Margaret P. Cameron, M.A. 
a i20+vili. 12s. 6d.) London: J. and A. Churchill Ltd. 


Clinicians, virologists, and pathologists are equally 
concerned with the ever-increasing variety of virus 
meningo-encephalitis. This report of discussions by a 
group of experts makes it evident that, though know- 
ledge of viruses which may become neurotropic is 
steadily increasing, the possibilities of accurate diagnosis 
depend more and more on the virus laboratory. Thus 
for the enteroviruses Dr. Scherer advises that, in order 
to isolate the virus, the clinician should collect gargles 
of 10-15 ml. and specimens of faeces and of cerebro- 
spinal fluid on three consecutive days, and get them to 
the laboratory as fast as possible. Sero-diagnosis, 
unfortunately, presents problems, since there are now 
25 E.C.H.O., 20 Coxsackie, and 3 polio viruses. There is 
a need for more special units to study these infections, 
as the laboratory tests, though obviously of special 
importance in research, are as yet of little assistance 
to the clinician in charge of the patient. In this con- 
nexion the Virus Laboratory in Glasgow is taking a 
valuable lead, and some of their recent work was 
reported to this conference by Dr. N. R. Grist. 
W. RITCHIE RUSSELL. 


ASCHOFF BODIES 


Nature of Rheumatic Heart Disease with Special Reference 

4 x. yocardial Disease and Heart Failure. By George E. 
met M.D. (Pp. 289-343+ 162 colour plates. No price.) 
on: Baillitre, Tindall and Cox. 4 


ion Aschoff first described the granulomatous lesions 
in the hearts of patients dying of rheumatic fever, there 
has been a conflict of opinion on their nature. The 
most widely held view, and one supported by Aschoff 
himself, regards the eosinophilic, amorphous fibrinoid 
material, conspicuous in the early stages of the lesion, 
as a product of injured connective tissue. The minority 
view rejects this interpretation and regards this same 
fibrinoid material as the result of necrosis of cardiac 
muscle fibres. Murphy has for many years championed 
this second view, mainly as a result of his attempts to 
produce rheumatic fever in rabbits by repeated focal 
skin infections with group A streptococci. In a small 
proportion of such animals granulomata closely simu- 
lating Aschoff bodies are found in the heart ; but since 
these lesions are obviously associated with foci of 
myocardial necrosis the majority of critics refuse to 
accept them as true rheumatic granulomata. Murphy, 
however, has claimed that this is false reasoning 
since the true Aschoff body is similarly based on a focus 
of muscle fibre necrosis. 

The present volume, which incidentally has already 
appeared as a paper in Medicine, presents in detail the 
results of Murphy’s latest experiments on rabbits as well 
as his findings on human material that included over 
100 hearts from necropsies on patients with rheumatic 
heart disease, and over 150 left atrial appendages from 
patients undergoing a mitral valvotomy. The out- 
standing features of the book are the 162 coloured 


photolithographs selected to show the “close resem- 
blance between Aschoff bodies in man and experi- 
mentally induced myocardial lesions in rabbits.” How 
well the author has succeeded in this each reader must 
judge for himself, but there is no doubt that this book 
is both an unusual and valuable contribution to the 
literature on the rheumatic heart. 
L. E. GLYNN. 


OBSTETRIC ATLAS 


Atlas of Obstetric Technic. By J. Robert Willson, M.D., 
M.S. (Pp. 304; illustrated. 93s. 6d.) St. Louis: C. Vv. 
Mosby Company. London: Henry Kimpton. 1961. 


“The resident in training, the general practitioner or 
the general surgeon who must of necessity perform 
operations for delivery, and the specialist often find 
themselves without a suitable reference to consult when 
they are confronted with an unusual problem of labor 
and delivery,” and it is as a practical guide to those 
thus perplexed that Professor Willson, of Temple Uni- 
versity, Philadelphia, offers this book. But these various 
doctors are not equally trained or experienced in 
obstetrics, and some of the procedures described—e.g., 
the use of Kielland’s forceps in mento-posterior positions 
—are not to be recommended for the occasional operator. 
On the other hand, it might have been useful to have 
included the conduct of twin labour, ineluding what to 
do if the presence of the second baby is not diagnosed 
until ergometrine has been given after the delivery of the 
first. The atlas is beautifully produced, the text is 
precise, and the illustrations are large and clear, How- 
ever, the structure of the British maternity services and 
the cost of the atlas will probably combine to deny it 
wide popularity in this country. 
S. BENDER. 


DISEASES OF LIVER AND BILIARY SYSTEM 


Pag et der Leber und der a. Vols. 1 and 2. 

Dozent Dr, I. Magyar. (Pp. 467; illustrated. Pp. 351; 
Hi ustrated. No price.) Budapest: Verlag der Ungarischen 
— der Wissenschaften. Berlin: Akademie-Verlag. 


This monograph was originally published in Hungarian 
in 1956 and additions have been made to bring the 
present German translation more up to date. The first 
volume begins with a discussion on the incidence of 
hepato-biliary disease and continues with a description 
of symptoms, signs, and investigative techniques. The 
major portion of this volume is devoted to dissertation 
on the acute and chronic hepatitides. In the second 
volume three chapters on cirrhosis of the liver are 
followed by chapters on hepatic vascular disease and 
liver changes in a variety of disorders in which liver 
involvement is a secondary manifestation. The 
remainder of the volume deals with the following 
subjects: cholangitis, liver abscess, cholelithiasis, chole- 
cystitis, and biliary dyskinesia, with a final chapter on 
non-inflammatory disease of the biliary system, 
including developmental anomalies and neoplasms. 

In the foreword the author explains that the clinical 
chapters are based predominantly on his own experience 
and that he has not attempted to produce a text which 
is completely comprehensive. If one agrees with the 
author that the value of a monograph lies not in its 
references but in its conception and presentation, 
Diseases of the Liver and Biliary System has much to 
commend it. The reader will not, however, find many 
references more recent than 1954. The subject-matter 
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is attractively presented, the style is crisp, and there is 
ample evidence of the author’s broad clinical experience. 
The photographs, illustrations, and diagrams are 
exemplary. 

ELLis SAMOLS. 


“ SURGERY IS MEDICINE ” 


Surgery is Destined to the Practice of Medicine. Py. - 
Reginald Watson-Jones, B.Sc., M.Ch.Orth., F.R.C 
F.R.A.C.S.(Hon.), F.R.C.S.Ed-(Hon.), A.C Sition). 
(Pp. 81; illustrated 21s.) Edinburgh and London: E. and 
S. Livingstone Ltd. 1961. 


In this eloquent Hunterian Oration the main theme is 
that modern methods and new drugs have considerably 
reduced the need for operative interference in ortho- 
paedic practice. That is true and all to the good, but 
we doubt whether all will agree with the learned author 
in his statement that “Surgery is ending surgery.” 
However, the nail is hit right on the head by his 
aphorism: “Jn fact, surgery is medicine.” That is 
exceilent doctrine which was understood and acted upon 
by no one more thoroughly than by Tudor Owen 
Thomas, the father of modern orthopaedic surgery. 
Sir Reginald’s interesting survey includes other subjects. 
He quietly disposes by radiographic evidence of the 
traditional story that Reynolds turned his canvas upside 
down so as to depict on the canvas Hunter’s face in a 
moment of intense thought; he also describes what he 
terms the “ fibrilosis syndrome ” which may give rise to 
some discussion ; and he not only pays a noble eulogy 
to John Hunter but includes well-merited tributes to 
Ernest Hey Groves and Lord Webb-Johnson, and to 
two ladies, Lady Webb-Johnson and the late Dame 
Agnes Hunt. The oration is full of stimulating, some- 
times even provocative, remarks, and the illustrations 
are numerous and excellent. 
ZACHARY COPE. 








BOOKS RECEIVED 


Review is not precluded by notice here of books recently received. 


Advances in Thyroid Research. Transactions of the Fourth 
International Goitre Conference, London, July, 1960. General 
Editor: Rosalind Pitt-Rivers. (Pp. 537+xxvii; illustrated. 
£6 6s.) Oxford, London, New York, Paris: Symposium Publica- 
tions Division, Pergamon Press. 1961. 


Symposium on Anticoagulant Therapy. Report of the Pro- 
ceedings of a Symposium held at the Royal Society of Medicine 
on 18th and 19th November, 196c. Edited by Professor Sir 
G. W. Pickering, M.A., D.Sc., M.D., F.R.C.P.(Lond.). (Pp. 284 
+xii; illustrated. 21s.) London: Harvey and Blythe Ltd. 1961. 
Samson Wright’s Applied Physiology. Revised by Cyril A. 
Keele and Eric Neil. Tenth edition, (Pp. 555+ vii; illustrated. 
60s.) London, New York, Toronto: Oxford University Press. 
1961. 

Psychosomatic Aspects of Paediatrics. Study Group of the 
Society for Psychosomatic Research held at the Royal College 
of Physicians, May, 1959. Study Group was Organized and the 
Proceedings edited by Ronald Mac Keith and Joseph Sandler. 
(Pp. 155+xiv. 50s.) Oxford, London, New York, Paris: 
Symposium Publications Division, Pergamon Press. 1961. 
Antibiotic. Herkunft, Arten, Eigenschaften. By Professor 
Dr. Tadeusz Korzybski and Professor Dr. Wlodzimierz 
K irylowicz. (Pp. 1,105+xix. DM. 130.) Jena: Veb Gustav 
Fischer Verlag. 1961. 

Refraktometirie der Frauenmilch. Ein Beitrag zur Kenntnis der 
Variabilitdét biologischer Vorgdnge. By Dozent Dr. med. habil. 
Gerhard Lindemann. (Pp. 84; illustrated. DM. 12.30.) Jena: 
Veb Gustav Fischer Verlag. 1961. 

The Encyclopedia of Microscopy. Edited by George L. Clark. 
(Pp. 693+xiii; illustrated. £10.) New York: Reinhold Publish- 
ing Corporation. London: Chapman and Hall, Ltd. 1961. 
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The Medical Management ion Acute Poisoning. By Gordon 
Cumming, B.Sc., Ph.D., M.B., Ch.B., A.R.I.C. (Pp. 128+ix. 
10s. 6d.) London: Cassell. 1961. 


A Manual of Operative Dentistry. By H. M. Pickard, F.D.S 
R.C.S.(Eng.), M.R.C.S.(Eng.), L.R.C.P(London). (Pp. 154; 
illustrated 35s.) London, New York, Toronto: Oxford Univer- 
sity Press. 1961. : 


Phlebography and Venous Pressure Determination. A Study 
into the Correlation of the Data Gained from These Methods. 
By M. N. van der Heyde, M.D. (Pp. 83; illustrated. 14 Dutch 
guilders.) Leyden: H. E. Stenfert Kroese N.V. 1961. 


Traitement Actuel de la Tuberculose Pulmonaire en Pratique 
Médicale (Succés, Echecs, Enseignements). By Ch. Mattei. 
Volume I: Texte (Pp. 410). Volume II: Iconographie (Pp. 111. 
NF. 75.) Paris: Masson et Cie. 1960. 


De la Médecine Clinique a la Médecine Sociale. By Pierre 
Delore. (Pp. 284. NF. 24.) Paris: Masson et Cie. 1961. 


William Harvey: Englishman, 1578-1657. By Kenneth J. 
Franklin, D.M., D.Sc., F.R.C.P., F.R.S. (Pp. 151; illustrated. 
18s.) London: Macgibbon and Kee. 1961. 


The Watershed. By Reginald Payne. (Pp. 220. 18s.) 
London: Faber and Faber. 1961. 


Actualités Neurophysiologiques. Under the direction of 
A.-M. Monnier. Second series. (Pp. 345; illustrated. NF. 50.) 
Paris: Masson et Cie. 1960. 


33 Anos al Servicio de la Cruz Roja (Memorias de un Maestro). 
By Dr. C. E, Paz-Solden. (Pp. 122+xii. No price.) Lima, 
Peru: Editorial Ausonia, S.A. Francisco Lazo No. 1722. 1969. 


The Art and Practice of Love. By Albert Ellis, Ph.D. (Pp. 367. 
30s.) London: Souvenir Press. 1961. 


Bronchographie Clinique. By Etienne Bernard and Bernard 

Gamain. (Pp. 195; illustrated. NF. 52.) Paris: Masson et Cie. 

1961. 

Encyclopedia of Medical Syndromes. By Robert H. Durham, 
ALC.P. (Pp. 628+xiv. $13.50.) New York: Paul B. 

Hoeber, Inc., Medical Division of Harper and Brothers, 1960. 


The Chemistry of Brain Metabolism in Health and Disease. 

y J. H. Quastel, Ph.D., D.Sc., F.R.S.C., F.R.S., and David 
M. J. Quastel, M.D., C.M. (Pp. 170+xi. 52s.) Springfield, 
Illinois: Charles C. Thomas. Oxford: Blackwell Scientific 
Publications. 1961. 


Les Monographies Médicales et Scientifiques. (1) Les Affec- 
tions de la Cornée. Notions Générales. Affections Trauma- 
tiques. By Guy Offret and Henri Clop. (Pp. 63. NF. 20.) 
Paris: Monographies Médicales et Scientifiques. 1961. 


Strangulation Obstruction. By Isidore Cohn, jun., M.D., 
D.Sc.(Med.) (Pp. 273+xxii; illustrated. 94s.) Springfield, 
Illinois: Charles C. Thomas. Oxford: Blackwell Scientific 
Publications. 1961, 

Lehrbuch der Kinderheilkunde. Edited by Professor Dr. W. 
Keller and Professor Dr. A. Wiskott. (Pp. 1,090+ xii; illustrated. 
DM. 70.) Stuttgart: Georg Thieme Verlag. 1961. 


Regional Block. A Handbook for Use in the Clinical Practice 
of Medicine and Surgery. By Daniel C. Moore, M.D. Third 
edition. (Pp. 393+xvi; illustrated. £5.) Springfield, Illinois: 

Charles C. Thomas. Oxford: Blackwell Scientific Publications. 
1961. 

The Air We Breathe. A Study of Man and His Environment. 
Edited by Seymour M. Farber, M.D., and Roger H. L. Wilson, 
M.D. (Pp. 414+xv; illustrated. £5 12s.) Springfield, Illinois: 
Charles C. Thomas. Oxford: Blackwell Scientific Publications. 
1961, 

The Association of American Physicians. Its First Seventy- 
five Years. By James Howard Means, M.D. (Pp. 316+ix. 
77s.) New York, Toronto, and London: McGraw-Hill Publish- 
ing Company Ltd. 1961. 

Guilty But Insane. Four Trials for Murder. By G. W. Keeton. 
(Pp. 206+ix; illustrated. 21s.) London: Macdonald and Co. 
Ltd. 1961. 

A Radiographic Index. By Myer Goldman, M.B., Ch.B., 
D.M.R.D., Ronald S. Miller, M.R.C.S., L.R.C.P., D.M.R.D., 
and David Cope, F.S.R. (Pp. 80+vii. 13s. 6d.) Bristol: John 
Wright and Sons Ltd. 1961. 

L’Ernia del Disco. Diagnosi Elastodiscografica. By Aldo 
Masturzo. (Pp. 68; illustrated. Lire 3,000.) Naples: R. Pironti 
and Sons. 1961. 
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A BROAD-SPECTRUM PENICILLIN 


Only two years have passed since the discovery by 
the Beecham Research Laboratories of a process for 
manufacturing the penicillin “nucleus,” 6-amino- 
penicillanic acid, with the consequent possibility of 
adding a great variety of side chains synthetically. It 
was hoped in this way to prepare new penicillins not 
possessing the defects of penicillin G, among which 
are its low activity against most Gram-negative 
bacteria, its susceptibility to destruction by staphylo- 
coccal penicillinase, and its acid lability, precluding 
reliable results when given by mouth, though this last 
disadvantage had already been overcome in penicillin 
V. All these aims have now been achieved, though 
not in a single penicillin but in three different ones. 

The first product of this research was phenethicillin 
(“ broxil ”), which is not only acid-resistant but more 
completely absorbed than penicillin V: it is also less 
quickly destroyed by staphylococcal penicillinase, but 
somewhat less active than penicillin G against bacteria 
other than staphylococci. The second was methicillin 
(“celbenin”), which has the single outstanding 
property, apart from the lack of toxicity of penicillins 
generally, of total resistance to staphylococcal 
penicillinase, with the result that it is effective in 
otherwise penicillin-resistant infections.” This 
penicillin is acid-labile and must therefore be given by 
injection, and its activity against bacteria other than 
staphylococci is low. The discovery of the third is 
announced in this issue of the Journal: it overcomes 
the first defect of penicillin G, that of its relatively 
narrow “spectrum,” and thus introduces the 
possibility of using a penicillin for a wide range of 
infections hitherto susceptible only to antibodies of 
quite different nature. This important discovery 
fully and finally justifies the hopes which were 
entertained two years ago, and it should be a matter 
for great satisfaction that it has been made in Britain: 
the initiative in a field of work which originated here 
has been for too long in other hands. 

“Penbritin” (B.R.L. 1341) is 6[D(—)e-amino- 
phenylacetamido]penicillanic acid. G. N. Rolinson 
and Shirley Stevens (p. 191) describe its properties as 
ascertainable by in vitro methods. It is considerably 





| Garrod, L. P., Brit. med. J., 1960, 1, 527. See also annotation p. 559. 
* See original articles in issue of Brit. med. J., September 3, 1960, and 
leading article at p. 720 in that issue. 


less soluble than penicillin G, and about equally 
stable. Minimum inhibitory concentrations for a wide 
variety of bacteria were determined in paralle! with 
that of penicillin G, tetracycline, and chloramphenicol. 
It has an activity little inferior and in a few instances 
equal to that of penicillin G against sensitive staphylo- 
cocci, haemolytic streptococci, and pneumococci, but 
it is attacked by the penicillinase of resistant staphylo- 
cocci. Streptococcus faecalis is consistently rather 
more sensitive to it than to penicillin G. Its most 
remarkable properties are shown in its action on 
Gram-negative bacteria: all species and strains of 
Salmonella tested were inhibited by concentrations 
rarely exceeding 1.25 ug./ml., these being often lower 
than those required for tetracycline or chlorampheni- 
col. Activity against organisms of this general class 
extends to Shigella species, E. coli, and some species 
of Proteus: other Proteus, Klebsiella aerogenes, and 
Pseudomonas pyocyanea are much more resistant, 
either intrinsically or because of penicillinase forma- 
tion. H. influenzae is also sensitive. There are no 
data for the gonococcus. Penbritin is bactericidal, 
this effect being apparently more rapid on E. coli and 
Salm. typhi-murium than on staphylococci, and con-— 
trasting with the almost purely bacteriostatic action 
of tetracycline and chloramphenicol. Low concentra- 
tions were used in these experiments. It would be 
interesting to know the effect of higher ones in view 


- of the peculiar effects of concentration on the rate of 


bactericidal action of penicillin G. 

A further paper by these authors and E. T. Knudsen 
(p. 198) reports a study of absorption and excretion. 
Penbritin is acid-stable and can thus be given orally. 
Measurements of the concentration of the drug in 
the blood were carried out after single doses of from 
250 to 1,000 mg., with results in which there are 
unusual features. Although the subjects were fasting 
the peak level was not attained until 2 hours. The 
form in which the antibiotic was given is not stated, 
but presumably it was not such as to delay absorption. 
The level not only rose slowly but fell slowly as well, 
a significant concentration still being found in every 
subject at 6 hours, even after the smallest dose. The 
peak level was directly proportional to the dose, 
which it certainly is not, as the authors say, for some 
other antibiotics administered by this route. Of the 
total dose administered, 25 to 33% was recovered 
from the urine in 6 hours, and in a few observations 
only 22 to 41% in 24 hours. The deficit here may 
partly be accounted for by the observation of D. M. 
Brown and P. Acred (p. 197) that a very high con- 
centration is excreted in the bile. These authors also 
determined blood levels after oral administration in 
dogs, and found them to be higher and better 
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sustained than those produced by the same dose of 
either phenethicillin or penicillin V. They also very 
briefly report experiments showing lack of toxicity 
and a very high degree of therapeutic activity in mice 
infected with staphylococci, streptococci, and two 
species of Gram-negative bacilli: full protocols of 
these experiments, in which comparison is made with 
tetracycline and chloramphenicol much to their dis- 
advantage, will presumably appear elsewhere. 

A further paper by G. T. Stewart and his colleagues 
(p. 200) confirms many of the in vitro findings in the 
foregoing reports, and also describes some clinical 
results, The treatment of urinary-tract infections due 
to sensitive coliforms and streptococci in 8 patients, 
all children, was uniformly successful, the urine 
always being sterilized in 2 to 4 days, although later 
recurrence in children predisposed to reinfection was 
naturally not excluded. Two children with peritonitis 
appear to have responded well. On the other hand, 
attempts to eradicate pathogenic organisms from the 
bowel in one acute infection and nine carriers failed 
in eight of them. At first sight this is not surprising. 
The drug is evidently well absorbed, and even though 
excreted in the bile would not be expected to reach 
the lower bowel in any substantial concentration, 
particularly in view of its susceptibility to penicillinase. 
“Only traces, or none” were detected in specimens 
of faeces, yet the normal coliform and streptococcal 
flora was suppressed. The behaviour of this antibiotic 
in the bowel clearly needs further investigation. No 
toxic effects were seen except rashes in 3 cases: it was 
shown in one that sensitivity to penicillin G is 
associated with sensitivity to penbritin also. 

These reports on penbritin are no more than a 
beginning, and it should not be thought that the main 
sphere of usefulness of the antibiotic will be the 
treatment of urinary-tract infections. This, after all, 
is a problem to which a solution can often be found 
by intelligent choice from among a great number of 
other drugs. What.everyone will want to know about 
penbritin is its efficacy in enteric feyer and other 
severe Salmonella and Shigella infections. It is much 
to be hoped that a supply will soon be made available 
in some typhoid-ridden country in order to find this 
out. The only previously known penicillin with 
similar activity against Gram-negative organisms, 
cephalosporin N (synnematin B), has been used 
successfully in enteric fever. Infections of the 


respiratory tract, particularly by H. influenzae and 
other Gram-negative species, will have to be studied. 
There is no information yet on which to assess the 
likelihood of therapeutic efficacy in brucellosis, 
plague, tularaemia, or glanders, to name some other 
diseases in which Gram-negative bacilli are concerned. 
Useful activity against the tubercle bacillus is unlikely, 


and the larger viruses and the rickettsias will presum- 
ably continue to be looked after by the tetracyclines 
and chloramphenicol. 

Whatever may prove to be specific indications for 
penbritin, it is assured of popularity both by the wide 
range of its activity and by its ease of administration. 
The bactericidal nature of its action, and its very low 
toxicity and freedom from side-effects—assuming that 
this is confirmed by further experience—are two 
further solid advantages. For some purposes at least 
it may well prove that the earlier broad-spectrum 
antibiotics are now out of date. 








VENEREAL DISEASES IN IMMIGRANTS 

AND ADOLESCENTS 
The increase in venereal disease in recent years has 
stimulated inquiry, which is surely overdue, into the 
pattern of sexual behaviour in contemporary society 
and into the circumstances leading to promiscuity and 
to the spread of venereal infection. The problem is 
complex, but two facets of it deserve particular study 
—the extent to which the stresses and strains of 
immigration encourage promiscuity, and the possi- 
bility that sexual laxity has become more common 
among young people. The B.M.A. recently set up a 
committee, with Mr. J. R. Nicholson-Lailey as chair- 
man, to consider in their wider aspects the problems 
posed by the resurgence of venereal diseases.' And 
the anxiety expressed by several speakers at the 
Annual Representative Meeting this week (reported 
at page 47 of the Supplement) reflects a feeling that 
is general throughout the country. The meeting 
carried a motion urging that recommendations for the 
prevention and control of venereal disease in the 
adolescent should be published with the least possible 
delay. 

A recent study by the British Co-operative Clinical 
Group,” under the auspices of the Medical Society 
for the Study of Venereal Diseases, is timely. It 
provides data from venereal diseases clinics in Eng- 
land and Wales and Scotland for the years 1952, 
1955, and 1958. Eighty-four clinics in England and 
Wales and three in Scotland were able to provide 
complete information for each of these three years. 
Eighteen other clinics gave partial information for the 
year 1958. During the period 1954 to 1958 the numbers 
of cases of gonorrhoea at all the clinics of England 
and Wales rose by 60.5% for males and 54.1% for 
females. The clinics co-operating in this study 
provided information about the countries of origin 
of men who attended for 15,387 attacks and women 


who attended for 3,054 attacks of gonorrhoea 


1 Brit. med. J., 1961, 1, 482. 
2 British Co-operative Clinical Group, Brit. J. vener. Dis., 1960, 36, 233. 
3 ——. ibid., 1960, 36, 216. 
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contracted during 1958. All these patients attended 
clinics in England and Wales, and they represent 
68.7% of the national total of cases in males and 
55.6% of the total in females. Of the men, 51.5% 
were born in the United Kingdom, 24.0% in 
the West Indies, and 24.5% in other countries. 
Of the women, 88.7% were born in the United 
Kingdom, 5.9% in the West Indies, and 5.4% in 
other countries. In those clinics from which com- 
plete information was obtained, it appeared that 
54.9% of the increase in gonorrhoea in males 
between 1952 and 1958 was attributable to men from 
the West Indies, but only 14.7% of the increase in 
females was due to West Indian women. 

Gonorrhoea was by far the commonest venereal 
infection among these immigrants. West Indian 
patients accounted for less than 7% of cases of other 
infections in either sex during 1958, even though 
there was also a substantial relative increase of those 
disorders after 1955. No reliable figures were avail- 
able for the total number of West Indians in this 
country in 1958, but from an estimate based on a 
statement by the Home Secretary in September, 1958, 
the number of coloured immigrants was believed to 
be 210,000, of whom 55% (115,000) were West 
Indians. Assuming that 100,000 of these were 
men and 15,000 women, it was calculated that the 
known incidence of gonorrhoea per annum in West 
Indian men was 36.9 per 1,000 and in women 12 per 
1,000. These figures contrast with a calculated 
incidence among men and women of similar age from 
the United Kingdom of 1.1 and 0.4 per 1,000 
respectively. 

Another study by the same group* examined the 
ages of 43,078 male and female patients attending 
148 clinics in England, Wales, and Scotland in the 
years 1957 and 1958. All were suffering from infec- 
tious venereal disease, 20,221 being treated in 1957 
and 22,857 in 1958. By far the greatest numbers 
(96.1% in 1957 and 96.8% in 1958) were suffering 
from gonorrhoea, and it was estimated that the cases 
under review comprised 71.4% of the national total 
of cases of gonorrhoea in 1957 and 70.9% in 1958. 
The increase in cases of gonorrhoea at clinics 
participating in the inquiry in 1958 over 1957 was 
13.7% for males and 14.4% for females. The greatest 
increase was among young people aged 18 to 19 
years, the number of cases in this age group rising 
by 27.9% in females and 36.3% in males—figures 
much above the average for all age groups. The 
increase among young people aged 20 to 24 was a 
little above the average, and that among those aged 
25 to 29 was about average. Above the age of 30 
the increase in males was below average and in 
females there was a very small decrease. 


The total number of cases of infectious venereal 
disease at the participating clinics increased by 13% 
in 1958. In the age group 15 to 19 years the increase 
was 21%. The population of England and Wales 
increased by 0.4% between 1957 and 1958, the 
greatest increase (2%) being in those aged 15 to 19 
years, but, taking into account the rise in population, 
it seemed that the increase in cases of infectious 
venereal disease was proportionately greatest in the 
group aged 15 to 19 years and least in that aged 35 
years and over. 

These investigations clearly show that infection 
among male immigrants has been an important 
contributory factor in the rise in the incidence of 
gonorrhoea in Britain, and it seems likely that an 
increase in venereal infection among adolescents— 
resulting, presumably, from greater promiscuity— 
has also contributed to the larger number of cases 
coming to the clinics in recent years. 








PERSISTENT DUCTUS ARTERIOSUS 


The ductus arteriosus usually ceases to function 
within a few hours after birth, though anatomical 
obliteration of the lumen may be delayed for some 
weeks. Perhaps the most important question concern- 
ing the aetiology of the persistent ductus is whether it 
results from interference with the normal mechanism 
of closure, or is determined by genetic or environ- 
mental influences operating before birth. 

The evidence for a genetic basis is not strong. P. E. 
Polani and M. Campbell’ investigated the familial 
incidence on a series of 261 patients seen at Guy’s 
Hospital and at the Hospital for Sick Children, Great 
Ormond Street. The incidence of congenital heart 
disease of all types in sibs of affected children (2%) 
was somewhat higher than in the general population 
of births (approximately 0.4% in Great Britain’), and 
the abnormality in the sibs was usually persistent 
ductus arteriosus. There was little evidence of an 
increased frequency in parents and other relatives of 
those affected, or of a raised incidence of con- 
sanguinity of parents. In general, these results are 
consistent with the few previous observations® * which 
have suggested that persistent ductus arteriosus can- 
not be explained by a simple genetic mechanism. 

1 Polani, P. E., and Campbell, M., Ann. hum. Genet., 1960, 24, 343. 
eee Sy @ Webern Cit Otten, 
t Anderson, R. Cx Peres, 1984, 14,143. 
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5 Record, R. G., and McKeown, T., Brit. Bivens J oes. 15, 376. 
® McKeown, T., and Record, R. G., Lancet, 1,1, 1 
7 Record, R. G., and Edwards, J. H., Brit. J. ae soc. "haed., =. 12, 8. 
8 ; Kennedy, - A., and Clark, S. L., Amer. J. Physiol 1942, 136, | 
rn, G. V. R., Dawes, G. S., Mott, J. C., and Rennick, B. R., “ Physiol. 
(Lond), 1956, 132, 3 304. 
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In most reported series the proportion of females 
has been about 70%. Since many cases are not 
diagnosed until some time after birth, a possible 
explanation of this excess is a higher early mortality 
among males. There is some evidence which supports 
this interpretation,’ but, in view of a sex difference in 
the seasonal occurrence of patent ductus arteriosus, 
it is unlikely to provide a complete explanation. Like 
the observations of R. G. Record and T. McKeown,’ 
the seasonal data examined by Polani and Campbell’ 
suggest that persistent ductus arteriosus must be 
added to the small list of malformations — 
anencephalus® and congenital dislocation of the hip’ 
are the others—whose occurrence is related con- 
spicuously to season of birth. A unique feature of 
the evidence is that the variation appears to be 
restricted to affected females. They are relatively 
more common among births in the second half of the 
year, whereas affected males are fairly evenly distri- 
buted throughout the year. This seasonal pattern 
is very different from that of rubella,° and the 
explanation is still obscure. 

The most interesting and controversial question is, 
however, the possible significance of the condition of 
the foetus at birth. Believing the abnormality to be 
more frequent in first-born children (the only notable 
difference between their findings and those now 
reported by Polani and Campbell’), Record and 
McKeown’ examined the birth records of children 
with a persistent ductus. In view of evidence that 
asphyxia may prevent closure of the ductus in experi- 
mental animals* they investigated the frequency of 
foetal distress during delivery and found that the 
incidence of distress was “ substantially higher than 
would be expected among normal births.” In their 
recent inquiry Polani and Campbell also considered 
the condition at birth of children with persistent 
ductus arteriosus, and “frequently found a history 
of asphyxia and other difficulties at birth and during 
the neonatal period.” They were unwilling, however, 
to regard the asphyxia as the cause rather than the 
result of patency, and considered it difficult to under- 
stand why transient asphyxia should lead to persistent 
patency. The problem is further complicated by the 
observation that asphyxia in sheep may cause con- 
striction of the ductus, which is probably due to a 
release of sympathetic amines.’ The occasional 
association of the malformation with rubella infection 
during pregnancy suggests that in at least some cases 
pre-natal influences determine the condition of the 
ductus. 

Nevertheless, the possibility that respiratory diffi- 
culties may result in persistence of the ductus cannot 
be dismissed. This sequence has been observed in 





newborn infants whose distress was due to hyaline 
membrane” and was therefore not secondary to the 
cardiac abnormality. Moreover, recent data from 
South America" appear to confirm the earlier reports 
that persistent ductus arteriosus is commoner in 
children born at high altitudes. This observation 
suggests that conditions at birth may have a 
permanent effect on the ductus and that there is a 
critical period for closure. The occasional association 
with rubella indicates that there must be more than 
one cause of the defect, and, indeed, it would be an 
exceptional malformation if there was not. 





i 


MENINGITIS IN THE NEWBORN 


Of the consequences which may follow the newborn 
infant’s first encounter with bacteria, meningitis is one 
of the worst, but fortunately so uncommon that an 
analysis of its aetiology and a description of its features 
are welcome. R. V. Groover,' J. M. Sutherland, and 
R. H. Landing analysed 39 cases seen in Cincinnati, Ohio, 
during the years 1948-59. Sixteen of these infants were 
premature, and prematurity is thus clearly a predisposing 
factor ; it also has effects on the course and outcome of 
the disease. Of various “obstetric complications ” 
which occurred in rather more than half the cases, 
prematurity was the most common and often accom- 
panied by others: these included premature rupture of 
the membranes in seven cases, “ precipitous un-sterile 
delivery,” “‘ traumatic birth,’ and maternal sepsis. In 
twenty-five cases the onset was within ten days after 
birth, and in twelve of the sixteen premature infants 
within less than six days. Two findings in previous 
studies were not confirmed—a preponderance of males 
(here there were twenty males and nineteen females). 
and a greater frequency of intestinal organisms in cases 
with an early onset. The organisms found in twenty-six 
cases diagnosed bacteriologically were coliforms in 
fifteen, of which only four were Escherichia coli itself, 
haemolytic streptococci in five, Listeria monocytogenes 
in three, and Haemophilus influenzae, pneumococci, and 
staphylococci in one each. (These figures are from a 
table: in several minor particulars the text does not 
agree with them.) The authors emphasize that the 
clinical picture can be most obscure. Vomiting, lethargy, 
and irritability were common signs ; fever was present 
in only half the cases, and was of good prognostic 
significance, and a bulging fontanelle was more often 
absent than present, while neck rigidity was seen in only 
six cases. Such is the lack of characteristic signs that 
in ten of the cases the diagnosis was made only at 
necropsy, and in fourteen others only “ after some type 
of therapy had been given.” All the infants except five 
had some form of chemotherapy, but, as the authors 
say, the results “evade meaningful statistical analysis,” 
except that all the five untreated patients died. The 








' Groover, R. V., Sutherland, J. M., and Landing, R. H., New Engl. J. 
Med., 1961, 264, 1115. 
2 Nicol, C. G. M., Monthly Bull. Minist. Hlth Lab. Serv., 1961, 20, 68. 
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mortality was 81% in premature infants and 57% in 
full-term. The commonest associated finding post 
mortem was pneumonia (fourteen cases); others were 
skin infections, otitis media, pyelonephritis, and gastro- 
enteritis. 

The first essential in dealing with this condition is 
evidently a constant awareness of its possibility. “ One 
can make the diagnosis only by maintaining a high index 
of suspicion and using the lumbar-puncture needle 
freely.” It is suggested that initial treatment should be 
with two or even three drugs pending laboratory results, 
but, since a film of the cerebrospinal fluid will usually 
show immediately whether the infection is due to a 
Gram-negative bacillus or a Gram-positive coccus, more 
specifically directed therapy than this should be possible 
from the beginning, and appropriate rapid methods in 
the laboratory should verify the sensitivity pattern of 
the organism by the following day. 

Another recent report on this subject, by C. G. M. 
Nicol,? describes an actual epidemic of neonatal 
meningitis in a maternity unit, caused by a group A 
haemolytic streptococcus. The seven affected infants, 
all born within a period of nineteen days during March, 
1960, developed meningitis at home after discharge from 
the unit, the interval varying from one to sixteen days. 
Two died at home, and of the remaining five admitted 
to hospital only two recovered. The course of the 
disease was fulminating, death occurring within 36-48 
hours. Of the forty-eight infants at risk during this 
short period, which was terminated by closure of the 
unit for disinfection, six had skin lesions, and one an 
infection at the site of ligation of a sixth toe; the 
mother of this infant also developed an acute throat 
infection. 

Haemolytic streptococci of Griffith type 5/27/44 
were isolated from all these infants and from 
the apparently normal umbilical stumps of eight others, 
but from no other source except two adult contacts of 
already infected infants. The ultimate source of the 
infection was not identified, nor was its mode of spread 
elucidated, but some interesting observations were 
made on the colonization of umbilical cord stumps. 
Infected and uninfected cords could not be distinguished 
clinically, and in infants treated successfully for skin 
infections with penicillin this had no effect on the 
streptococci in the cord. “It would appear therefore 
that the cord, once colonized, remains a continuing 
source of infection until it is shed, the infant being at 
risk both of directly transferred infection and systemic 
penetration.” It had been the practice in this unit to 
treat the umbilical stumps with chlorhexidine cream, 
which the author is mistaken in thinking “ of little 
efficacy against the streptococcus.” In early March 
(i.e., apparently when this epidemic began) a change 
was made to the application of “cord powder,” the 
composition of which is not specified, but, since it had 
to be sterilized, presumably does not include a 
germicide. These facts surely point to the necessity 
for treating cords with a germicide, whether chlor- 
hexidine, triple dye, or hexachlorophene. 


ANTIBODIES AND ULCERATIVE COLITIS 


In 1959 O. Broberger and P. Perlmann’ detected in the 
serum of children with ulcerative colitis autoantibodies 
which agglutinated sheep cells coated with an antigen 
extracted from neonatal human colon.? G. L. Asherson 
and Broberger*® found that the incidence of this anti- 
body was much lower in adults with ulcerative colitis, 
and was present to about the same extent in patients 
with systemic lupus erythematosus and liver disease. 

Recently Perlmann and Broberger* prepared the 
mitochondrial, microsomal, and soluble cellular protein 
fractions of the colonic and ileal lymph nodes of two 
children with ulcerative colitis, They found haem- 
agglutinating antibody against colon antigen in the 
soluble cellular protein of the colonic lymph nodes. 
The soluble cellular protein of the ileal lymph nodes 
was inactive, so that the presence of antibody in the 
colonic glands was due to local production and not 
merely to contamination with blood. They also showed 
that the microsomes from the colonic lymph glands (but 
not from the ileal glands) could bind antigen, and there 
was some evidence that phospholipase liberated free 
antibody from the microsomes. 

These results throw further light on the aetiology of 
ulcerative colitis. The evidence for its autoimmune 
nature is circumstantial and is based on its association 
with diseases in which autoimmune mechanisms have 
been suspected and on the finding of autoantibodies. 
N. Gray and colleagues® described eight patients with 
ulcerative colitis associated with chronic hepatitis, and 
in four of these a diagnosis of systemic lupus erythema- 


‘tosus seemed likely. The disease is also associated with 


ankylosing spondylitis® and a distinctive form of 
arthritis’ which V. Wright and G. Watkinson® have 
called colitic arthritis, The association of ulcerative 
colitis with erythema nodosum, and the work of 
S. C. Truelove® on the relation of milk allergy to acute 
attacks of the disease, raise the question whether external 
allergens are important. The fact that the colonic but 
not the ileal lymph nodes contain antibody suggests that 
the colon is the source of the antigen which causes the 
formation of the autoantibody. But the presence of 
autoantibodies does not necessarily mean that they are 
pathogenic or even that the aetiology of the disease lies 
in autoimmune reactions. 
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Perlmann and Broberger’s demonstration* of antibody 
on the microsomes illustrates the modern tendency to 
regard the production of antibody as a special case 
of protein synthesis. P. N. Campbell and colleagues’® 
showed that microsomes from rat liver produce serum 
albumin, and several workers!!~?* have found antibody 
in the microsomes of the spleen and lymph nodes in 
animals. The fundamental work of J. Monod’ on 
protein synthesis in bacteria has led to detailed theories 
of how the process is controlled. These have been used 
by L. Szilard’® as the basis for a molecular theory of 
antibody production and immune tolerance. The 
importance of this approach is difficult to overestimate. 


MULTIPLE PRIMARY MALIGNANT TUMOURS 


Cancer, as met with clinically, generally appears to be 
the result of the growth of a single primary malignant 
tumour. One organ only is affected and one tumour 
only is present. This traditional concept of cancer as 
a single lesion in a single organ has come to be accepted 
as the general rule: if further investigation unexpectedly 
reveals two or more malignant tumours occurring 
simultaneously in different parts of the body, this is 
regarded as “ exceptional.” 

Simultaneous multiple malignancy does not cause so 
much surprise to the pathologist as to the clinician, 
because he knows that in the early phases of develop- 
ment many tumours are multicentric in origin, and that 
what appears clinically to be a large single tumour may 
be only the result of fusion of several foci originally 
separate. Moreover, in many organs such as the skin 
and alimentary tract suspicious lesions of a “ pre- 
cancerous nature,” if searched for, may often be found 
in proximity to the primary tumour. When we add to 
this the well-known fact that, after an initial malignant 
lesion has been removed by radical surgical operation 
a second primary cancer may develop elsewhere in the 
body, then multiple primary cancer becomes a 
phenomenon of even commoner occurrence. 

How far should the possibility of multiple primary 
malignancy influence a surgeon in the design of 
operations or fn the degree of supervision to be given to 
patients after surgical treatment ? These are some of 
the questions discussed by C. G. Moertel and colleagues 
in a carefully documented study from the Mayo 
Clinic..-* They summarize their conclusions as 
follows : 


“Recognition of the multicentric origin of cancer 
should play a significant role in the tactics employed by 
the physician when he joins the patient in the life or 
death struggle against a malignant neoplasm. Carcinoma 
frequently may be a disease of an entire tissue or a 
large segment thereof rather than a single neoplasm. 
In surgical treatment, therefore, it seems rational to 
excise the entire tissue if this can be accomplished with- 
out disabling functional or cosmetic impairment and 
without prohibitive surgical risk. If this cannot be done, 





1 Moertel, C. G., Dockerty, M. B., and Baggenstoss, H., Cancer, 1961, 14, 
221. 
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the physician must impress on the patient the 
importance of frequent and regular follow-up examina- 
tions.” 

These are sound conclusions and would find 
general acceptance among British physicians and 
surgeons. 


DIARRHOEA DUE TO DEFICIENCY OF 
SUGAR-SPLITTING INTESTINAL ENZYMES 


It has recently been established that diarrhoea may 
result from deficiency of sugar-splitting intestinal 
enzymes. Normally the disaccharides lactose 
(=glucose + galactose), maltose (=glucose + glucose), 
and saccharose (= glucose + fructose) are split into their 
constituent monosaccharide components by the 
enzymes lactase, maltase, and invertase respectively. 
Observations made on children have indicated that 
deficiency of lactase or maltase or invertase may cause 
diarrhoea'? and that the enzyme deficiency may be 
a hereditary defect.* Diarrhoea is due to abnormal 
intestinal fermentation of the undigested and 
unabsorbed sugar, which results in increased excretion 
of fluid and increased peristalsis. 

Children start to have diarrhoea as soon as the 
disaccharide concerned is included in the diet, and they 
lag in weight and development.* The diarrhoea dis- 
appears promptly when the offending sugar is excluded 
from the diet or the deficient enzyme is added, and the 
condition is treated along these lines. Because of the 
excessive intestinal fermentation, the stools contain 
abnormal quantities of lactic acid and volatile fatty 
acids, and the faecal pH is lowered. The faeces, which 
normally contain little or no lactic acid, may in the 
absence of lactase, maltase, or invertase show so great 
an increase that determination of lactic acid in any 
sample of faeces is sufficient to reveal abnormal 
fermentation, though the determination is best carried 
out on samples collected over 24 or 48 hours.? Oral 
sugar-tolerance tests with the appropriate disaccharide 
give flat blood-sugar curves which revert to normal with 
addition of the deficient enzyme to the diet. 

H. A. Weijers and colleagues? have recommended 
that when investigating the cause of diarrhoea the lactic 
acid in the stool should always be determined. If this 
is in eacess of 1 g. in 48 hours, deficiency of sugar- 
splitting enzymes should be considered. Then with the 
help of lactose, maltose, and saccharose tolerance curves 
it can be determined whether such a deficiency really 
exists and whether the deficiency is that of lactase, 
maltase, or invertase. 


Sir Arthur Porritt was re-elected President of the 
Royal College of Surgeons of England on July 13. He 
was first elected President of the College last year. 





1 Holzel, A., Schwarz, V., and Sutcliffe, K. W., Lancet, 1959, 1, 1126. 
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ibid., 1960, 2, 296. 
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A CASE OF RHEUMATOID ARTHRITIS AND RENAL DISEASE 
DEMONSTRATED AT THE 
POSTGRADUATE MEDICAL SCHOOL OF LONDON 


This patient was a button-hole machinist before the 
onset of her chronic rheumatoid arthritis and chronic 
renal disease (Case No. 145,726 ; P.M. No. 8873). Her 
problems were not so much those of diagnosis but of 
the evolution of her disabilities. She had been under 
care at Hammersmith Hospital throughout her course. 


Clinical History 

Dr. A. St. J. Dixon: The onset of her disease was 
in 1940 at the age of 39, with pains in the forefeet, later 
spreading to the knees and wrists. There was increasing 
tiredness and loss of weight. Rheumatoid arthritis was 
diagnosed and she was admitted. There was no family 
history of renal disease, but her mother and sister had 
rheumatoid arthritis and her niece has subsequently 
developed it—a familial aggregation of cases which is 
not uncommon, although we are unable as yet to prove 
any definite pattern of inheritance. 

On admission, the knee-joints were aspirated, a biopsy 
taken from a wrist, and the hands and feet were x-rayed. 
All the findings were typical of rheumatoid arthritis. 
Her sedimentation rate was 22 mm. in one hour. The 
urine was normal; a ward specimen had a specific 
gravity of 1026. The haemoglobin was 100%. She 
was given “veganin” (aspirin and phenacetin, each 


4 gr. (0.26 g.), and codeine 1/6 gr. (11 mg.) per tablet) ~ 


in a dosage of four tablets per day. She went into a 
partial remission from 1941 to 1942, and did not attend 
hospital. Nevertheless, she stopped work because she 
found it too tiring. She continued her tablets at home. 


EMERGENCY ADMISSION 


In 1943 she was admitted as an emergency for head- 
ache, pain in the right S5th-nerve distribution, first and 
second divisions, and a partial 6th-nerve palsy with 
diplopia. There was also loss of smell and taste. A 
neurosurgeon saw her and suspected an aneurysm of 
the circle of Willis. He noted that “compression of 
the carotid in the neck produces pain in the trigeminal 
area when the compression is released.” It was recorded 
at the time that a right carotid arteriogram was done 
and the right common carotid artery ligated, but the 
films and operation notes are not available. During 
this admission her haemoglobin was found to be 63%, 
a fall of 37% in two years. Urinary specific gravity 
(ward specimen) was 1015. 

From 1943 to 1949 she again did not attend hospital. 
She managed to get about at home and did her house- 
work, and she treated herself with veganin in a variable 
dose, probably up to eight or more tablets per day. In 
1949 she attended out-patients. By this time she was 
much crippled and could walk only a few yards. The 
sedimentation rate was 55 mm. and the haemoglobin 
12.9 g./100 ml. She was given tab. codein. co. (which 
have a similar formula to veganin), in a dose of five 
tablets per day, and this treatment was continued by 
the hospital, or by the patient, until 1954. 


There was an admission to the gynaecological ward 
in 1952 for a cervical polyp. At that time her haemo- 
globin was 78%, the E.S.R. 62 mm., and the ward 
specimen of urine normal—S.G. 1022. 


SECOND EMERGENCY ADMISSION 


In 1954 there was another emergency admission, this 
time for recent melaena and breathlessness with 
palpitations. Her blood pressure was 150/90. Haemo- 
globin 41%; the mean corpuscular haemoglobin 
concentration (M.C.H.C.) was 27%. A barium meal 
X-ray was normal and there was achlorhydria. No 
blood was found in the stools after admission, but the 
findings suggested anaemia due to chronic gastro- 
intestinal blood loss, and she was treated with 
intravenous iron with success (reticulocytes rose to 
7%). 

There were no renal symptoms at the time, but the 
urine contained 20 mg./100 ml. of protein (24-hour 
specimen); the highest recorded ward urine specific 
gravity was 1014, and three estimations of serum 
alkaline phosphatase were high at 16, 16, and 21 King- 
Armstrong units respectively. We have no evidence of 
liver disease at that time. (Bilirubin was 0.1 mg./100 
ml.) 

She was prescribed calcium aspirin tablets 40 gr. (2.6 
g.) per day, and given a wheel-chair. She was followed 
as an out-patient and did moderately well. By this time 
she had received, if I work it out correctly. nearly a 
quarter of a hundredweight (12.7 kg.) of phenacetin in 
the tablets she had been taking for 13 years. 


ONSET OF RENAL SYMPTOMS 


In 1955 she was referred to Mr. R. Shackman because 
of renal colic and the passage of small irregular stones. 
He found her to have a grossly elevated blood urea and 
she was admitted for further investigation. 


On examination she was by this time moderately 
crippled, though the arthritis was less active. Rheuma- 
toid nodules were present on both elhows, Radiographs 
showed progression of destructive joint changes. The 
spleen was opaque (“thorotrast ”). The blood pressure 
was 190/110. A retrograde pyelogram showed a mild 
hydronephrosis, especially on the right. An excretion 
pyelogram showed a failure to concentrate urine by 
either kidney. Urine concentration and dilution tests 
showed a urine of fixed specific gravity. The blood urea 
varied between 120 and 150 mg./100 ml. A Congo red 
test for amyloid was negative (30% left the plasma in 
30 minutes). The serum biochemistry was: sodium 144, 
potassium 3.8, chloride 109, calcium 5.2, and bicar- 
bonate 18.7 mEq/litre. The serum urate was 9.6 mg./ 
100 ml. The low serum bicarbonate was to be a feature 
for the rest of this patient’s life. Urine showed casts 
and grew coliform organisms. 

A diagnosis of chronic pyelonephritis was made. She 
developed a transient attack of pericarditis, when hér 
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blood urea was 167 mg./100 ml. She was treated with 
calcium lactate 1 g. t.d.s. for her acidosis, a course of 
“‘sulphatriad ” (sulphadiazine, sulphamerazine, and 
sulphathiazide) for her renal infection, and calcium 
aspirin for her joints. A blood transfusion was given 
for anaemia. In 1956 the blood-pressure was 170/110, 
the sedimentation rate 67 mm., and the haemoglobin 
59%. 
READMISSIONS 

Later in 1956 she was readmitted for further left renal 
colic, and the small stones which she passed contained 
urates. The urine was sterile, but contained pus cells. 
She had a rigor and was given a course of tetracycline. 
The blood urea was 195 mg. and the bicarbonate was 
again low at 16.4 mEq/litre. 

She continued to take calcium lactate and improved. 
For the next two years (until 1958) she was reasonably 
well and had a low sedimentation rate (16 mm.). The 
blood urea fell to 95 mg. During this time there had 
been intermittent trouble from the pyelonephritis with 
occasional renal colic and feverish episodes. Never- 
theless she became progressively anaemic and was 
readmitted in January, 1958. 

On admission her haemoglobin was 48% (M.C.H.C. 
31%), urea 140 mg., serum bicarbonate 13.5 mEq/ 
litre. Radiographs now showed “ mutilans” changes 
in the small joints of the hands and feet—i.e., the 
complete disappearance of the bone ends, leaving only 
the shafts of the bones. The serum alkaline phospha- 
tase was 13 units. The antinuclear factor test was 
positive. (This is the test performed by Drs. D. M. 
Weir and E. J. Holborow at the Canadian Red Cross 
Memorial Hospital, Taplow. Antinuclear factors are 
probably responsible for the lupus erythematosus cell 
phenomenon.) She received calcium lactate, and the 
haemoglobin level rose to 80% after three blood 
transfusions. 

She remained reasonably well, apart from passing 
further stones, until November, 1958, when she was 
admitted for further transfusion (haemoglobin 52%). 
The blood urea was 176 mg. By March, 1959, the 
haemoglobin was down to 49% again and she was 
admitted for further transfusion. Two weeks later she 
was readmitted for renal colic. She was vomiting, 
dehydrated, anaemic, and depleted of salt. These 
aberrations were corrected. Her alkaline phosphatase 
was 22 units, calcium 6.1, and phosphorus 3.0 mEq/ 
litre. 

Four weeks later there was a similar episode of fever, 
colic, and pyuria, this time with haematuria and the 
passage of gravel. She was again anaemic, dehydrated, 
depleted of salt, and acidotic. At this time the Coombs 
test for incomplete antibody on the red cells was 
positive, and anti-Duffy factor was present. In view 
of the evidence of uncontrolled urinary infection, 
neomycin was given in a dosage of 0.5 g. daily 
intramuscularly, but this had to be stopped after four 
days because deafness was developing. She was 
transfused again and the haemoglobin rose to 83%. 


SUBSEQUENT COURSE 


In May, 1959, her blood pressure rose from a level 
of 120/80 (in bed) to 230/150. She developed pulmonary 
oedema and convulsions without localizing signs. She 


was treated symptomatically and recovered to her 
previous state. Later in the same month she developed 
Jacksonian fits, controlled by “epanutin” (phenytoin 





sodium). Biopsy of bone at this time showed severe 
osteomalacia. We did this biopsy because we suspected 
that she might prove to have an osteodystrophy 
secondary to her uraemic acidosis. We did not find 
any other evidence of osteomalacia on x-ray. Never- 
theless, the persistently raised serum alkaline 
phosphatase rather suggests she may have had 
osteomalacia since the first signs of renal disease in 
1954. We have since wondered whether this weaken- 
ing of bone structure could have been the reason for 
the rapid advance of her destructive joint lesions. This 
is an interesting idea. We cannot prove it, but from 
the severity of the bone disease it is difficult to accept 
that this had nothing to do with the rate of joint 
destruction. 

In June, 1959, she suffered increasing anaemia 
despite transfusions. She was thought to have an 
acquired haemolytic anaemia secondary to her uraemia, 
but the possibility of another haemolytic process led 
us to try prednisolone 40 mg. daily for two weeks. It 
had no obvious effect on the anaemia. The blood urea 
rose to 250 mg., and she died the following month with 
terminal bronchopneumonia and parotitis. 


Clinical Diagnosis 
(1) Rheumatoid arthritis. 


(2) Chronic pyelonephritis, possibly secondary to 
chronic phenacetin poisoning. 


(3) Uraemia with uraemic osteomalacia. 
(4) Terminal bronchopneumonia with parotitis. 
(5) ? Aneurysm of the circle of Willis. 


Post-mortem Findings 
Dr. B. E. HearD: The body was that a woman 
5 ft. 6 in. (1.65 m.) in height. There was a surgical scar, 
8 cm. long, over the upper part of the right sterno- 
mastoid muscle. There was pitting oedema of both 
ankles and swelling of the elbow- and knee-joints. The 
hands were deformed by rheumatoid arthritis. 


The pericardium was loosely adherent in all areas. 
Histologically there was no active inflammation. The 
heart weighed 450 g. (normal 311 g. maximum for 
a woman of this height). Some of this increase was 
due to epicardial fat and some to hypertrophy of the 
muscle of both ventricles. Owing to dilatation, the wall 
of the left ventricle was only 15 mm. in thickness. The 
wall of the right ventricle was 5 mm. thick, and the 
valves were normal. Histologically the heart muscle 
was hypertrophied and slightly oedematous. The aorta 
showed moderate calcified atheroma in the abdominal 
portion. Both common carotid arteries were widely 
patent. The coronary arteries showed only a trace of 
atherosclerosis. All veins were normal. 

In the Jungs the trachea and main bronchi were 
normal. Both pleural sacs contained clear straw- 
coloured fluid, the left 150 ml., the right 450 ml. The 





LEGENDS TO PLATE 
Fic. 1.—Pulmonary oedema. (H. and E. X46.) 


Fic. 2.—Lung showing an oval area of loose connective 
tissue representing old, organized, fibrinous exudate. 
(H. and E. x115.) 


Fic. 3.—Liver showing deposits of “ thorotrast’’ in 
macrophages in the portal tracts. (H. and E. x173.) 
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Fic. 4.—A moderately damaged part of a kidney showing 

diffuse fibrosis and lymphocytic infiltration. There is intimal 

thickening of the intralobular artery on the right. Chronic 
pyelonephritis. (H. and E. x34.) 





Fic. 6.—Renal papillary necrosis. The necrotic part of the 
papilla (left) is separated from the surviving part (right) by a 
band of neutrophils. (H. and E. x34.) 


Fic. 8.—Undecalcified section of bone (biopsy) showing osteoid 
seams about 25 « thick (normal 10 «). (Van Kossa, van Gieson. 
x8 


Fic. 5.—A severely damaged part of a kidney with crowding 

of fibrosed glomeruli from loss of tubules, diffuse lymphocytic 

infiltration and colloid casts in tubules. Chronic pyelonephritis. 
H. and E. X34.) 


Fic. 7.—Spleen showing deposits of ‘“ thorotrast *’ in macro- 
phages. (H. and E. x34.) 





Fic. 9.—Small joint of hand showing absence of active 
rheumatoid arthritis in synovium. (H. and E, x 34.) 
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lungs were increased in weight (left 530 g. and the right 
610 g.). There were a few fibrinous deposits on the 
pleural surfaces, and the cut surfaces showed diffuse 
albuminous oedema (Figs. | and 2). There was no 
emphysema. 

The oesophagus, stomach, and intestines were normal. 
The liver was enlarged (1,700 g., normal 1,400 g. 
maximum) and showed some centrilobular congestion. 
Histologically there was a moderate deposit of iron, 
and in some portal tracts (Fig. 3) macrophages con- 
tained “thorotrast” (thorium dioxide). The biliary 
passages were normal and the pancreas, was normal. 

The kidneys were greatly shrunken (left 60 g., right 
65 g.). They were similar in appearance. Their 
capsules stripped easily to reveal an irregular surface 
composed mostly of shrunken fibrous cortex, but 
punctuated in places by yellow nodules of less affected 
cortex. The cut surface showed mildly dilated, 
chronically inflamed pelves. The peripelvic fat was 
increased and the cortex and medulla greatly shrunken. 
There was necrosis of a number of renal papillae, small 
pale foci being easily differentiated from the base 
of the papilla. In the lower pole of the left kidney 
there was a deposit of brownish gravel. Both ureters 
were a little dilated and inflamed. The bladder showed 
moderate cystitis. Histologically the kidneys (Figs. 4 
and 5) showed diffuse lymphocytic infiltration and large 
areas of obliterated glomeruli shrunken together by loss 
of tubules. Some tubules were dilated and filled with 
colloid. Interlobar and intralobular arteries showed 
intimal fibrosis. The appearances were of chronic 
pyelonephritis. A section of a necrotic papilla (Fig. 6) 
showed it to be separated from the viable tissue by a 
broad band of neutrophil leucocytes. 


The spleen weighed 300 g. and was soft and pink. 
Histologically (Fig. 7) it showed a moderate deposit of 
iron and also prominent collections of thorotrast in 
macrophages. Lymph nodes were normal, but the 
bone marrow was pale in the vertebrae. The pituitary, 
thyroid, and suprarenals appeared normal. Sections of 
presumed parathyroid glands turned out to be lymphoid 
tissue. The brain was normal. No aneurysm was found 
on the circle of Willis. 

The right knee-joint was extensively diseased, with 
areas of exposed bone and granular cartilage mixed with 
pannus. The semilunar cartilages had been destroyed. 
Undecalcified section of bone (biopsy—Fig. 8) showed 
osteoid seams about 25 » thick (normal 10 y)- Histo- 
logically the synovial membrane (Fig. 9) showed no 
lymphatic infiltration. 

Tests for amyloid were negative macroscopically and 
microscopically on the liver, kidney, and spleen. Dr. 
E. D. Williams estimated from irradiation counts that 
the spleen contained about 300 mg. of thorotrast. 


Pathologist’s Diagnosis 
(1) Uraemia, hypertension, and pulmonary oedema 
due to chronic pyelonephritis. 
(2) Renal papillary necrosis. 
(3) Rheumatoid arthritis. 


Discussion 
Professor T. RUSSELL FRASER: This patient had a 
number of diseases as well as the major one of rheuma- 
E 


toid arthritis. Perhaps the next most important one 
was in the kidneys, and some of the complications could 
be due to that. Perhaps Dr. Milne would give his views 
on some of the facets. 


PAPILLARY NECROSIS AND PHENACETIN 


Dr. M. D. MiLneE: I agree that the pathology is typical 
of chronic pyelonephritis. The interesting feature, 
however, is the papillary necrosis which presumably 
was terminal. In the past it has always been said that 
this is much commoner in diabetes mellitus, and in fact 
the books—which, of course, copy from one to the other 
—say that 33% of cases are non-diabetic and two-thirds 
are diabetic. Well, modern statistics, which have only 
appeared in articles as yet, are showing that the situation 
is very different now. The proportion of non-diabetic 
cases is becoming larger and larger, and, in fact, I have 
seen several cases of papillary necrosis lately and not 
one of them has been in a diabetic. A surprising 
number of these cases of non-diabetic papillary necrosis 
have been chronic phenacetin-takers, and I do not think 
one needs to have been taking the phenacetin right up 
to the end to get this picture. I feel that phenacetin is an 
extraordinarily dangerous drug to take over a long 
period of time. I agree that in this case it was mostly 
self-medication. Nevertheless, I think it is a very 
instructive case of the dangers of phenacetin. 


OSTEOMALACIA AND URAEMIA 


Osteomalacia has now, of course, been shown to be 
a very common occurrence in classical renal osteo- 
dystrophy. It is as common in classical renal osteo- 
dystrophy as is secondary hyperparathyroidism, and is 


.the one example of osteomalacia where there is not a 


reduced solubility product of calcium x phosphorus in 
the plasma. It seems from experimental evidence that 
there is some resistance in the uraemic patient to calcium 
phosphate being laid down in the non-calcified osteoid 
matrix: for instance, rachitic osteoid matrix from a 
puppy will not calcify in uraemic serum, whereas it will 
if incubated in normal serum. So there is some factor 
in uraemia inhibiting the laying down of calcium and 
phosphorus in uncalcified osteoid matrix, and presum- 
ably this explains the high alkaline phosphatase which 
was seen previously. 


Dr. C. C. Bootu: Dr. Milne, what about this question 
of osteomalacia in patients with renal disease—is there 
not malabsorption of calcium and phosphate in these 
people ? 

Dr. MILNE: There is certainly an increased amount 
of calcium in the faeces with less in the urine, and from 
that point of view there is negative calcium balance. 
But whether one could get an osteomalacia purely from 
a defect of calcium absorption I would throw over to 
Professor Russell Fraser. I should prefer to take the 
incubation experiment with rachitic osteoid matrix as 
more definite than the balance experiments, but perhaps 
I am prejudiced here. 

Professor RUSSELL FRASER: Before discussing that, 
I should like to make one comment on your earlier 
references to papillary necrosis. I think, in studying 
all the instances of papillary necrosis in necropsies on 
diabetics here, it was found to be extremely common 
in those with Kimmelstiel—Wilson lesions of the kidney 
and very rare amongst any other diabetics. There is 
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a general feeling with diabetes that vascular lesions are 
an important factor in causing the papillary necrosis. 
Perhaps you would give us your views, Dr. Milne, on 
what seems to be the factor in these other cases. At 
the same time, I am sure the rest of the audience would 
like you to tell us how phenacetin damages the kidneys. 


ROLE OF VITAMIN D 


With regard to the causation of osteomalacia in 
uraemia, I think that in any case of osteomalacia, what- 
ever the cause, there is always defective absorption of 
calcium. These are signs of the same disorder ; I don’t 
think there is any reason to believe that one causes the 
other. I should imagine that the probable causation 
is connected with vitamin-D action, and that in uraemia 
there is some impairment to vitamin-D action. These 
cases are known to be resistant to large doses of vitamin 
D ; but just what it is that impairs the action of vitamin 
D is another matter. This disorder manifests itself in 
these two major signs: defective absorption of calcium 
and defective deposition of calcium in the bone. In 
fact, so far as the balance data are concerned, these were 
just one of the signs of having osteomalacia. If you 
can’t absorb calcium this corroborates that you may 
have osteomalacia, though it could be due to something 
else. 


EVIDENCE INCRIMINATING PHENACETIN 


Dr. MILNE: I accept the point about the osteomalacia, 
most certainly. With regard to the phenacetin, I think 
that this has really only got to the stage of clinical 
medicine ; I don’t think we know anything scientifically 
about it. We can rarely prove anything absolutely by 
purely clinical medicine, I would say. This must 
obviously be worked on experimentally, but the evidence 
is that there seems to be statistically—and I think the 
Scandinavian workers have shown this quite clearly— 
an undue incidence of renal failure of this type with a 
combination of pyelonephritic changes and papillary 
necrosis in chronic phenacetin-takers, and they consider 
that this may be related to the chronic methaemo- 
globinaemia produced by this drug. But that may be 
entirely speculative, I do not know. All that I would 
say is that there seems to be an increased incidence 
of this type of renal lesion in Western Europe and this 
is usually accompanied by a history of very heavy 
ingestion of phenacetin over long periods. That is the 
evidence so far as it goes at the moment. 

Professor RUSSELL FRASER: There is no evidence of 
a difference in renal function when taking phenacetin 
(with methaemoglobinaemia) as compared with when 
you withdraw the drug ? 


Dr. MILNE: That, you see. is getting to the stage of 
experimental medicine, where it hasn’t got to yet. I can’t 
answer that. 


Professor RUSSELL FRASER: That is what I meant. 
Nobody has ever demonstrated it. 


Dr. Dixon: Dr. Milne might be amused at the results 
of looking at our series of 250 patients with rheumatoid 
arthritis who have been followed for about 20 years. 
Of 129 deaths, seven were from chronic pyelonephritis. 
All these patients had been taking veganin, or a similar 
preparation containing phenacetin, for at least a year 
and most of them for many years. However, I also 


looked up the deaths from cancer in this series. There 
were 13, and all but two were recorded as having been 
on tablets containing phenacetin for a similar period. 
Nevertheless, most of these cancer deaths had, at post- 
mortem examination, renal lesions as well, as do many 
old people. I would agree that there is a strong 
suspicion that chronic phenacetin poisoning can cause 
chronic pyelonephritis, but as yet no proof. There is 
the suggestion that it is the impurity in the phenacetin, 
acetic-4-chloranilide, rather than the phenacetin itself 
which is causing the trouble.’ 


Wuat AsouTt CONTROLS ? 


Dr. BootH: You must have some controls for that. 
Those who died and didn’t have renal lesions, had they 
been on phenacetin ? 


Dr. Dixon: Of those who died and didn’t have renal 
lesions recorded, one or two had had phenacetin 
prescribed. The trouble is that pyelonephritis is not 
uncommon at necropsy in older subjects anyway. 

Dr. BoorH: But it would be very rare for a patient 
with rheumatoid arthritis to have died without having 
had veganin at some stage in the disease, I should have 
thought. 


Dr. Dixon: I was taking a known, prescribed dosage 
of at least 12 gr. (0.8 g.) a day for at least one year. 

Dr. J. P. SHILLINGFORD: Wouldn’t you think it is 
somewhat rare for anyone to die who hasn’t had veganin 
in his life ? 

Dr. Dixon: This is a clinical association. 
the proof is not yet forthcoming. 


Dr. MILNE: It is not just the question of having it 
in your life. It is the difference between taking one 
or two tablets for the occasional headache and taking 
it regularly and consuming a calculated amount of a 
quarter of a hundredweight. 


I agree 


ASPIRIN BLEEDING 


Dr. C. L. Cope: Can we ask Dr. Dixon whether he 
thinks this recurrent anaemia and the tarry stools were 
due to the aspirin and the veganin ? 

Dr. Dixon: If I saw the lady to-day for the first time 
and this was her history I should have thought that 
aspirin bleeding was the most likely thing we should 
find. How can one prove it, though, at this stage and 
in this particular case ? 

Professor RUSSELL FRASER: Perhaps Professor Dacie 
would give us his views ? 

Professor J. V. Dacte: I am slightly embarrassed 
because in the short time at our disposal before this 
Conference we couldn’t find the records of this patient. 
The positive Coombs test merely means that there is 
some protein on the red cells; it doesn’t necessarily 
mean the protein is a gamma globulin, or that the 
cells are coated by an auto-antibody. We do from time 
to time find a weakly positive test in patients who have 
a variety of diseases, including rheumatoid arthritis, 
liver disease, and renal disease, without there necessarily 
being any marked evidence of haemolysis. The present 
patient certainly seemed to have been losing blood some- 
how, but I have no real knowledge as to whether that 


1 Harvald, B., Valdorf-Hansen, F., and Nielsen, A., Lancet. 
1960, 1, 303. 
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was haemolysis or blood loss—it could have been both. 
It is common in uraemia to get haemolysis, and this 
has been described also in active rheumatoid arthritis 
and possibly also in renal infection. There seems a 
multitude of possible causes for her anaemia, but | 
suppose the aspirin may have been a very potent one. 


Professor RUSSELL FRASER: Does the positive L.E. 
factor have any correlation with that likelihood ? 


Professor Dacie: I think we should ask Dr. Dixon 
that. 


Dr. Dixon: I don’t think we know that yet. On 
the whole the severer cases of rheumatoid arthritis are 
the ones that have a positive antinuclear factor, but full 
clinical correlations have not been worked out. 


Professor RUSSELL FRASER: Hadn’t she largely got 
through her active phase by the time that test was 
done ? 

Dr. Dixon: Yes, but it does tend to persist after the 
active phase. 

ANTI-DUFFY FACTOR 

Dr. Cope: What is the significance, may I ask, of 
the presence of the anti-Duffy factor? Had she had 
that all along, or had it been created more recently ? 


Professor DacieE: I think I can clear that point up. 
It must mean that she had an iso-antibody against the 
Duffy factor; she presumably was Duffy negative— 
about one-third of people are—and the antibody was 
the consequence of many previous transfusions. It 
could have had no significance in relation to her 
anaemia. This is the sort of thing you would look for 
when matching blood for transfusion. 

Dr. Cope: Can we assume from its presence that 
she was particularly good at producing antibodies ? 

Professor DaciE: I don’t think so. I think it is easier 
to assume that she had had a number of transfusions. 


RADIOACTIVITY FROM THOROTRAST 


Dr. SHILLINGFORD: I wonder if I could raise the 
question of the thorotrast. Had she a source of radio- 
activity in her blood-forming organs ? 

Professor RUSSELL FRASER: Have we got the 
diagnostic radiologist here who might comment on 
that? Perhaps not. I should think myself that, of 
course, she must have had a certain amount of radio- 
activity there, but not much of it would be near blood- 
forming organs, would it? What about it, Professor 
Dacie ? 

Professor DaciE: We thought we should find some 
thorotrast wherever there are reticulo-endothelial cells. 
However, there is no evidence that there was any 
marrow dyscrasia or marrow aplasia, so that I don’t 
think her anaemia can in any way be blamed on the 
thorotrast. 

Dr. HEARD: No, there was thorotrast in the spleen 
in large quantities, in the liver in small amounts, and 
there was some in the marrow, but the marrow cells 
were multiplying quite happily immediately around the 
deposits, so that it seems unlikely that it was a 
complication. 

Dr. BootH: What would be the radiation dosage 
from this sort of amount of thorotrast ? 

Dr. E. D. WILLIAMS: Very small, I think, but it has 
a half-life of ten thousand million years—that’s an 
approximation ! 


ANEURYSM OR SINUSITIS ? 


Dr. C. PALLis: I question this diagnosis of aneurysm, 
made in 1943. A patient can develop facial pain and 
diplopia from an infraclinoid aneurysm, situated within 
the cavernous sinus. An aneurysm here might affect 
the first and second divisions of the trigeminal nerve 
and one or more of the nerves innervating the ocular 
muscles. A lesion at this site could not possibly cause 
loss of smell. Anosmia, on the other hand, very 
occasionally results from very large, anteriorly situated, 
supraclinoid aneurysms, probably arising from the 
anterior communicating or anterior cerebral artery. 
Such an aneurysm would almost certainly involve the 
visual pathways. As for bilateral loss of taste, I have 
never heard of this arising as a result of an aneurysm 
and cannot see how it could. In short, the neurological 
symptoms and signs cannot be explained on the basis 
of a single lesion. I suspect what happened was that 
a “cut-down” angiogram. was performed, the per- 
cutaneous technique not being then in very general use. 
Thorotrast was injected. No aneurysm was visualized. 
The wound was sutured. This would account for 
(a) the scar in her neck, (b) the patent carotid artery, 
and (c) the absence of aneurysm. 


Professor DaciE: May I ask Dr. Pallis whether he 
thinks these symptoms could have been due to 
sinusitis ? 

Dr. Pais: I think this is very probable, but didn’t 
want to say so. 


L.E. CELLS AND L.E. Factor 


Professor RUSSELL FRASER: With regard to the 
arthritic manifestations, Dr. Dixon, are there any points 
you would like to make about the finding of L.E. cells 
in so inactive a case of rheumatoid arthritis ? 

Dr. Dixon: No, I have no further comment except 
that we did not find any L.E. cells. There is a difference 
here ; the L.E. cells are found occasionally in the active 
rheumatoid, particularly those with visceral manifesta- 
tions. The L.E. factor is different and is found rather 
more widely. On the whole, it is found in more severe 
cases, and cases with complications, and it is practically 
always found in cases with positive L.E. cells. It is 
one of many queer auto-antibodies that may be found 
in lupus or in rheumatoid arthritis, and may persist 
when the disease becomes relatively inactive. I don’t 
think we can apply too much significance to it at this 
stage. 


We are grateful to Dr. J. P. Shillingford and Dr. B. E. 
Heard for assistance in preparing this report, and to the 
photographic department of the Postgraduate Medical 
School for the illustrations. 





“Sir Edwin Chadwick, who died in 1890 at the age of 90 
years, devoted his life to the propagation of his ‘sanitary 
idea’ and by his will created the Chadwick Trust to carry 
on his work. Chadwick’s ‘sanitary idea’ as expressed in 
the existing functions of the Trust are the promotion of 
sanitary science, the promotion of health, the prevention 
of disease, and the physical training of the population. 
These objects are secured by the promotion of public 
lectures, by grants to educational institutions, and by the 
presentation of Chadwick medals and prizes to persons who 
have shown exceptional merit in subjects within the scheme 
of the Trust.” (Annual Report 1960, Chadwick Trust.) 
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DONALD AND FOTHERGILL COMMEMORATION 
THE “MANCHESTER OPERATION ” 


[FROM A SPECIAL CORRESPONDENT] 


The memory of Archibald Donald (1860-1937) and 
W. E. Fothergill (1865-1926), who developed the ‘ Man- 
chester Operation ” for pelvic-floor repair, was honoured 
in that city on July 7 at a well-attended meeting 
sponsored by the North of England Obstetrical and 
Gynaecological Society. In the morning session Mr. 
R. A. Brews (London), Dr. E. A. GERRARD (Man- 
chester), Mr. T. N. MacGrecor (Edinburgh), and Dr. 
R. Newton (Manchester) each demonstrated their 
operative technique on patients in St. Mary’s Hospital. 
The afternoon was devoted to discussion and reassess- 
ment of the operation. Dr. K. V. BatLey (Manchester), 
at whose instigation the meeting was held, took the 
chair. It was, he said, 73 years since Donald had first 
operated for prolapse. He himself had assisted both 
Donald and Fothergill before the former retired in 
1925 and the latter died in 1926. 


Indications and Contraindications for Repair 


Mr. L. B. Patrick (Sheffield), president of the sponsoring 
Society, recalled that Donald and Fothergill had both been 
stalwart members of the Society. The operation devised by 
them had stood the test of time. Modifications had come 
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and sometimes gone, but the basic principles had remained. 
The leading symptom of prolapse was a feeling of ‘ some- 
thing coming down,” but how much a woman complained 
depended on her individual temperament. Concomitant 
backache was usually not due to the prolapse, and the 
patient should be warned that repair of the prolapse might 
not relieve the backache. Most cases of stress-incontinence 
were cured by a Manchester-type of repair, but pre-operative 
investigation should exclude a primary cause in the bladder, 
especially if there were also urgency and _ nocturnal 
frequency An ulcerated procidentia should be replaced and 
kept reduced until the ulcer had healed. Other conditions 
which contraindicated operation until their cure had been 
attempted included urinary infection, chronic cough, and 
obesity, while at least four months should elapse after 
delivery before a repair was undertaken. 

Professor J. B. FLEMING (Dublin) added varicose veins 
and phlebitis to the list of temporary contraindications. 


Inherent weakness of the pelvic floor, often manifested by 
a history of short labours and easy deliveries, might limit 
the effectiveness of a repair operation and predispose to 
recurrence. He suggested that the best time to assess the 
degree of a prolapse was when it was at its worst—i.e., at 
the end of the day. 


Operative Technique 


Mr. P. Macpas (Liverpool) said it was essential to adapt 
one’s surgical technique to the needs of the individual case. 
The so-called ligaments, excluding the uterosacral, could 
not be identified in the nullipara and were no more than 
local hypertrophy in prolapse of pelvic connective tissue. In 
the successful operation the pelvic floor was reconstituted 
by suturing together the connective-tissue sheaths of the 
muscles to support the pelvic viscera. In uterine prolapse 
without cystocele there was no advantage in mobilizing 
the bladder and reattaching it at a higher level; indeed, 
stress-incontinence might be initiated thereby. The amputa- 
tion of the cervix should be transverse, not conical, and 
such as to give access to the paracervical tissues. The 
importance of perineorrhaphy had been overstressed and 
it might cause unnecessary dyspareunia, but prolapse of 
the vault necessitated a high posterior colporrhaphy. In 
prolapse of the vault the apex of descent was not the cervix 
but the rectum at the level of the floor of the pouch of 
Douglas. The peritoneal pouch of this sliding hernia was 
not the primary lesion, and the important step was not so 
much to excise this as to approximate the levator muscles 
in this region. 

Professor H. C. MACLAREN (Birmingham) also pleaded for 
flexibility in surgical approach. This was more easily 
acquired by watching others and having others watch 
oneself operating, and by regarding the patient as an 
entity and taking note of both her wishes and those of her 
husband regarding subsequent coitus and reproduction. If 
for technical reasons the vagina had to be narrowed unduly, 
this should be explained to them beforehand. 


Complications 

Professor G. G. LENNON (Bristol) said that good results 
were obtained in 75-85% of repairs, but complications 
included ha. norrhage, pyometra (often silent), dyspareunia, 
residual symptoms, and urinary infection. The last could 
be minimized by instilling into the bladder 2 fl. oz. (57 ml.) 
of 1 in 4,000 chlorhexidine after every catheterization. In 
a small proportion of women further operation was required, 
but the percentage needing further surgery was less in the 
group in whom vaginal hysterectomy had been performed 
at the time of the repair. For every three women cured 
of stress-incontinence by repair there was one who was not 
cured and another who developed the symptom for the first 
time only after the operation. 

Professor C. Scotr Russet (Sheffield) discussed the 
immediate and delayed results of damage to the urethra, 
bladder, and ureters at the time of the repair. Over- 
enthusiastic mobilization of viscera might interfere with 
blood-supply and devitalize tissues, and pressure necrosis 
might also cause fistulae. He described a technique for 
reimplanting the ureter in the bladder. 


Effects of Pregnancy and Labour 


Professor J. H. M. PINKERTON (London) discussed the 
effects of pelvic-floor repair on pregnancy and labour. The 
competence of the cervix thereafter depended on the amount 
of cervix removed at operation, and a high amputation 
involved the risks of abortion and premature labour. Other 
possibilities were delay in, and failure of, dilatation of the 
lower uterine segment, cervix, vagina, and introitus in 
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labour, with prolongation of labour, cervical tears, rupture 
of the uterus, and vaginal lacerations as possible sequelae. 
Vaginal delivery also appeared to involve a higher perinatal 
mortality. For these reasons caesarean section was being 
increasingly performed in women with previous repairs, and 
almost invariably so if the operation had been for stress 
incontinence or fistula, but lochiometra must be guarded 
against. With regard to the effect of pregnancy on the 
repair, vaginal delivery greatly predisposed to recurrence 
of prolapse. 

Mr. D. W. Currig (Leeds) described how these pregnancy 
complications could be avoided. Instead of amputating the 
cervix in the younger woman, anterior colporrhaphy was 
combined with an anterior wedge-resection of the cervix. In 
this way access was obtained to the cardinal ligaments, and 
all the principles of the operation could be fulfilled. 


Discussion 


Speakers in the discussions after the papers hailed from 
five continents. Some demonstrated what they considered 


small but important points in operative technique. But 
most rose to support or contradict views previously 
expressed. And all claimed that they were faithful adherents 
of the principles laid down by Donald and Fothergill. The 
balance of voiced opinion was that there was no rigid lower 
or upper age limit for a repair operation; that lumbar 
backache might not be due to prolapse, but sacral backache 
commonly was; that a repair could cause as well as cure 
stress incontinence; that at least as good results were 
obtained when vaginal hysterectomy was combined with 
repair ; that cervical ulceration was no bar to surgery ; that 
recurrence of prolapse after pregnancy might have been 
inevitable even if there had been no pregnancy ; that, what- 
ever the surgeon thought and said, the patient often believed 
that a pregnancy would undo the operation ; that a posterior 
repair was an essential part of the operation, but that causing 
dyspareunia must be guarded against if at all possible ; and 
that with all patients careful explanation before, and full 
reassurance after, operation were essential for the best 
results. 





MEDICINE IN THE BRITISH CARIBBEAN 
IMPACT OF RESEARCH ON PUBLIC HEALTH 


The sixth scientific meeting of the Standing Advisory 
Committee for Medical Research in the British 
Caribbean was held at Bridgetown, Barbados, from 
April 10 to 13. The general theme of the meeting was 
“The Impact of Research on Public Health.” There 
were five sessions, as follows: “ Bacterial Infections ” 
(chairman, Sir HARoLD HimswortH, F.R.S.), “ Viral 
Infections and Malaria” (chairman, Professor T. H. 
WELLER, of Harvard University), “ Epidemiological and 
Statistical Studies” (chairman, Dr. E. T. C. SPOONER), 
and two sessions on “ Clinical and Pathological Studies ” 
(chairmen, Professor A. C. FRAZER and Professor E. K. 
CRUICKSHANK). Here we report selected papers read 
at the meeting. 


EPIDEMIOLOGICAL STUDIES 
Reduction in Child Mortality 


Dr. K. L. STANDARD (Barbados) analysed the child mortality 
in Barbados and compared it with that in other areas in 
the Americas and the Caribbean. There had been a marked 
reduction of infant mortality in Barbados over the past 
six years, from a rate of 135 infant deaths under 1 year 
of age per thousand live births in 1955 to a rate of 58 
in 1960. This reduction was chiefly in the post-neonatal 
period (28 days to 1 year). .Prematurity was the largest 
single cause of neonatal deaths (0-27 days) and accounted 
for one-half of these deaths in 1959. The mortality for 
the age-group 1 to 4 years inclusive was very low and 
compared favourably with the corresponding rate in 
economically advanced countries. 


Deaths from Communicable Diseases 


Miss G. SHaw, Dr. L. S. Grant, and Dr. A. A. PEaAt 
(Jamaica), who had analysed the final figures on causes 
of mortality in Jamaica for the year 1956, the latest avail- 
able in detail, said that among the 10 principal causes 
of death there were still five communicable diseases— 
pneumonia, gastro-enteritis, respiratory tubereulosis, malaria, 
and syphilis. Infective and parasitic diseases accounted for 
12.7% of total deaths, but this represented a reduction of 
more than 50% during the 10-year period prior to 1956, 
and the specific death rates for these diseases, excepting 
gastro-enteritis, were declining steadily. The majority of 
deaths from pneumonia, gastro-enteritis, malaria, and 
syphilis occurred in the 0-4 years age-groups, while mortality 
from respiratory tuberculosis was now highest in the older 


age-groups. Of the other reportable diseases large increases 
had been noted in the number of cases of infectious 
hepatitis. 

Dr. K. H. Utt.ey (Antigua) said that the crude death rate 
from tuberculosis in the negro population of Antigua had 
fallen during the last 100 years from 4.6 per 1,000 at the 
beginning of the period to 0.46 in 1947-56. For the last 30 
years the mortality had been approxiinately the same as that 
of the United Kingdom. In the nineteenth century tuber- 
culosis had accounted for 11% of all deaths, while at the 
present time the percentage was 4. He suggested that, after 
the liberation of the slaves, a severe epidemic of tuber- 
culosis had occurred among the inhabitants of the newly 
founded villages, causing a very high mortality, and that 
this mortality was at its peak or had recently started to 
decline when accurate death returns first became available. 


Diabetes on the Sugar Estates 


Dr. B. WEINSTEIN (British Guiana) had investigated the 
incidence of diabetes among East Indian and African 
residents on sugar estates in a rural district of British 
Guiana. A total of 5,126 persons over the age of 14 had 
been tested, and 105 diabetics were found, 71 being new 
cases. The overall incidence of diabetes was found to be 
2.04%, the East Indian male and the African female being 
particularly prone to the disease. In the African popula- 
tion cerebral haemorrhage and diabetic coma were the 
leading causes of death, while pulmonary complications and 
coronary thrombosis accounted for most of the deaths in 
the East Indian population. 


VIRAL INFECTIONS AND MALARIA 
Poliomyelitis and Eastern Equine Encephalitis 


Dr. K. D. B. CHARLES (Jamaica) and Dr. L. S. Grant 
(U.C.W.I.) reviewed the epidemics of poliomyelitis in 
Jamaica in 1954, 1957, and 1960. Prior to the 1954 epidemic 
there had been serological evidence of Types I, II, and III 
virus infections. During the epidemics of 1954 and 1957, 
and since that time, only Type I virus had been isolated 
locally, although since 1957 there had been serological 
evidence of Types I, II, and IIE infections. They had 
attempted to estimate the effectiveness of Salk immunization, 
and suggested that a continued study of antibody levels in 
the population should be made. If levels fell, that would 
be an indication for further immunization, possibly with 
live virus vaccine. 

Dr. L. SPENCE (Trinidad) reported investigations on the 
Eastern equine encephalitis virus in the West Indies and 
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British Guiana. In Trinidad the virus had been isolated on 
six occasions from Culex mosquitoes. In British Guiana the 
virus had been isolated from horses during an outbreak of 
equine encephalitis in the Rupununi savanna. Immunity to 
Eastern equine encephalitis had been demonstrated in 
humans, birds, and domestic chickens from Trinidad. 


Q Fever and Leptospirosis 


Dr. L. S. Grant (U.C.W.L.) said that, because of a 
relatively high incidence of atypical pneumonia in young 
children and adults in Jamaica, they had decided to perform 
a survey of Q fever in man and animals. Three hundred 
and four sera were examined during the period 1952-6 and 
185 sera in 1960. Of these two series, 122 sera were from 
abattoir workers. The sera were examined by a comple- 
ment-fixation test using antigen prepared from. the 
Henzerling, Ninemile, and Herzberg strains of the Rickettsia 
burneti. There had been only three sera positive in the 
1952-6 series, all being in low dilutions. There were no 
positive sera in the 1960 series. He concluded that Q fever 
was not at present prevalent in Jamaica. 

Dr. W. G. Downs, Dr. L. H. Turner, and Dr. A. E. 
GREEN (Trinidad) said that, in investigating 150 cases of 
various types of undiagnosed fevers, 10% of the sera 
examined were found to give positive agglutination tests 
for leptospira. Since 1959 an attempt had been made to 
isolate leptospira organisms in culture, and this had been 
achieved in 17 human cases. It had not been possible to 
isolate them on inoculation into baby mice. It would appear 
that these infections were more wo Aeswet encountered in 
rural regions, particularly during the rainy season, and that 
many of the illnesses were mild. Unlike workers in Malaya, 
the authors had failed to isolate any strains in wild rodents 
Or opossums, and nothing was yet known of animal 
reservoirs of the disease or of special occupational hazards. 


Malaria Eradication 


Dr. A. V. Wetts (St. Lucia) said that the essential 
features of the malaria eradication campaign in St. Lucia 
had been the residual spraying with D.D.T. of all houses 
at intervals of six months and the parasitological examina- 
tion of blood films from, and the administration of single- 
dose antimalarial therapy to, all persons with fever or a 
history of fever. The campaign was started in 1953 with 
the object of controlling the disease, but in 1956 the 
objective was altered to complete eradication. Spraying 
operations were suspended in 1959, by which time no 
evidence of insecticide resistance had been observed in the 
only vector (Anopheles aquasalis). Before the start of the 
campaign, parasites encountered were Plasmodium falci- 
parum, P. malariae, and P. vivax, in that order of prevalence. 
During the course of the campaign the parasites disappeared 
in the reverse order. Morbidity rates per 1,000 population 
fell from 75.2 in 1952 to 0 in 1960, while the mortality rates 
per 10,000 during the same period fell from 13.2 to 0. 

Dr. T. H. G. AITKEN (Trinidad) pointed out that Culex 
quinquefasciatus Say (Culex fatigans Wiedemann) was the 
most widely distributed and prevalent mosquito in the world 
to-day. In Trinidad it appeared to prefer humans and 
chickens, and fed on both of these hosts with indiscrimi- 
nate frequency. Chicken-houses and human habitations were 
the favourite daytime shelters of this pest. Now that malaria 
and yellow fever were being eradicated in the West Indies 
and Bancroftian filariasis was diminishing, the possibility 
of this mosquito acting as a vector for the virus of St. Louis 
encephalitis and Cache Valley fever must be considered 
seriously. As this mosquito appeared to develop tolerance 
to most of the commonly used insecticides rather rapidly, 
he suggested that a crash programme employing “ baytex ” 
or possibly other agents should be used for mosquito control 
im order to eradicate Culex quinquefasciatus as well as 
Aédes aegypti. 


BACTERIAL INFECTIONS 
Typhoid and Water Supplies 


Dr. R. A. Irvine, Dr. C. MILLER, and Dr. L. S. Grant 
(U.C.W.I.) said that during the period 1952-9 there had 
been two major epidemics of typhoid in Jamaica, and 121 
documented cases of typhoid infection had been treated at 
the University College Hospital. The disease was found to 
be mainly one of the younger age-groups. Although most 
cases responded to treatment, there had been a relapse rate 
of 8%. Despite chloramphenicol, the mortality had been 
5.8%. The cost of treatment ran to thousands of pounds— 
a wasteful effort against a preventable disease. 

Dr. M. T. ASCHCROFT said that in British Guiana there 
had been a steady decline in fatality from typhoid since 
1950—partly at least as a result of the introduction of 
chloramphenicol and partly owing to the introduction of a 
filtered and chlorinated water supply. The highest incidence 
was in schoolchildren (5 to 15 years of age), but the death 
rate was higher in adults. 

Dr. C. C. NICHOLSON and Dr. J. M. RitcHie (British 
Guiana) said that owing to the ribbon-like housing develop- 
ments in the inhabited coastlands and riverine areas it was 
not at present, with the exception of Georgetown, economic- 
ally feasible to deliver piped water to houses. Because of 
the long distances which must be travelled in order to 
transport water for drinking and domestic purposes, and 
because of the high iron content of many artesian wells 
which rendered such water unpalatable, recourse was often 
had to water from doubtful but more accessible sources. Many 
householders used the absolute minimum amount requisite 
for survival. Thirty-two per cent. of the artesian wells had 
also been found to be contaminated. These factors operated 
to make gastro-enteritis and colitis among the leading 
causes of death in British Guiana and accounted for the 
comparatively high incidence of typhoid fever. 


Scarlet Fever 


Dr. F. C. RAMSEY said that in Barbados 27 cases of scarlet 
fever were encountered from 1958 to 1960. A Dick-test 
survey had shown that 43 children out of 499 tested were 
susceptible to scarlet fever. He suggested that the rarity of 
this disease in the negro in the tropics had been over- 
emphasized. 


CLINICAL AND PATHOLOGICAL STUDIES 
Acute Rheumatism in Jamaican Children 


Dr. E. H. Back and Dr. E. E. DePass (U.C.W.I.) had 
analysed 100 consecutive children with acute rheumatism 
admitted between 1952 and 1960 to the University College 
Hospital of the West Indies. The condition was severe, with 
a mortality rate of 21% and a cardiac morbidity rate of 24%. 
Early diagnosis and bed-rest, combined with maintenance 
penicillin to prevent recurrence, were the most important 
aspects of treatment. The introduction of maintenance 
benzathine penicillin by monthly injections in 1957 had 
resulted in improved results. 


Myocarditis from Scorpion Stings 


Dr. T. Poon-KinG said he had studied 45 patients admitted 
to the General Hospital, San Fernando, Trinidad, following 
scorpion stings by Tityus trinitratis. The age of these 
patients ranged from 9 to 50 years, but 29 of them were 
under 25 and the sex incidence was approximately equal. 
The common clinical findings were pain at the site of the 
sting, excessive salivation, vomiting, epigastric pain, 
abdominal tenderness, and disturbances of heart rate or 
rhythm. Glycosuria, pyrexia, and profuse sweating occurred 
in 30-40% of cases. Nine patients were shocked and three 
had carpo-pedal spasm and muscular twitchings. Tachy- 
cardia was present in 17 patients, bradycardia in 8, pulsus 
alternans in 8, and extrasystoles in 11. Triple rhythm was 


heard in five cases and a Grade I to II apical systolic 
murmur in nine cases. Glycosuria was present in 19 patients 
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and in 16 was due to a low renal threshold. Four patients 
had serum potassium levels below 3.5 mEq/litre and 27 had 
a high serum amylase. Thirty-nine of the 45 patients 
had abnormal electrocardiograms. Thirty-four patients had 
electrocardiographic evidence of myocarditis—that is, 
inversion of the T-waves in several leads, significant 
deviations of the RS-T segment, prolongation of Q-T, and 
conduction defects, with complete restoration to normal in 
three to six days. Four patients had incomplete right 
bundle-branch block and five had extrasystoles without 
evidence of myocarditis. Clinical evidence of myocarditis 
was not striking even in the presence of marked electro- 
cardiographic changes. Toxic myocarditis had not been 
previously described in scorpion stings. Death was usually 
ascribed to a toxic effect on the medullary centres. He 
suggested that myocarditis was the commonest complication 
of scorpion stings from Tityus trinitratis. 


Gamma-globulin Levels 


Dr. E. E. Warp (U.C.W.I.) said it was widely claimed 
that persons living in the tropics, particularly negroes, had 
higher gamma-globulin levels than Caucasians living in more 
temperate climates. In an investigation at the U.C.W.L, 
Jamaica, no difference had been found to exist between the 
gamma-globulin levels of healthy Jamaicans and Europeans 
who had recently arrived in Jamaica. There was, however, 
a Statistically significant difference in the gamma-globulin 
levels in Jamaicans between those in good health and those 
with ‘chronic infections. 


Veno-occlusive Disease 


Dr. Don O. Gore (U.C.W.I.) said that veno-occlusive 
disease was the commonest cause of cirrhosis of the liver 
in Jamaican children, and accounted for 30% of all cirrhosis 
at all ages. He had studied the first 100 documented cases 
of veno-occlusive disease at the University College of the 
West Indies, Jamaica. Sixteen per cent. died in the acute 
phase, 23% made a complete clinical recovery, and 17% 
passed into the chronic phase and then died of their disease. 
Seventeen per cent. defaulted at follow-up; 27% passed 
into the chronic phase with cirrhosis of the liver and were 
being followed, in some instances for over five years. 
Seventeen patients had died of oesophageal haemorrhage, 
five during the acute phase of veno-occlusive disease and 
12 during the chronic phase. The majority succumbed 
during the first bleeding episode. In an effort to salvage 
patients who developed portal hypertension, porta-caval 
shunts had been created during the past three years. There 
had been six such patients, all children. There had been 
no operative mortality and all of them had done very 
well clinically since operation and had been followed 
regularly. The disease had now been produced in dogs, 
and he presented details of experimental work using 
Crotalaria extract. He suggested that with better public 
health education this disease would become a rarity, but 
it had led to a valuable research tool for the experimental 
production of cirrhosis in laboratory animals. 








JOINT EDINBURGH CONFERENCE ON 
TUBERCULOSIS 


[FRoM A SPECIAL CORRESPONDENT] 


The joint conference of the Tuberculosis Society of 
Scotland and the British Tuberculosis Association was 
held in Edinburgh from June 29 to July 1, under the 
chairmanship of their respective presidents, Professor 
J. W. CroFTon and Dr. J. G. SCADDING. 


Chemotherapy at Home and Abroad 


The conference opened with a paper by Dr. D. T. Kay 
(Aberdeen) on a controlled trial of chemotherapy in 
pulmonary tuberculosis of doubtful activity followed up for 


~ 


a period of five years. He showed that the number of 
patients showing deterioration was significantly less in the 
treated group (18.5%), compared with the control group 
(30.5%). The deteriorations which occurred in the treated 
group were almost entirely due to failure to take the 
drugs regularly. Deterioration occurred significaatly more 
frequently in those under 30 years of age and in those 
with “acute” as compared to “chronic” lesions. 

Dr. T. J. R. MILLER (Glasgow) and Dr. V. M. HAWTHORNE 
(Glasgow) showed that the progression rate in minimal 
lesions was significant—as high as 50% in “ exudative” 
lesions—mainly in the first two years, though the number 
of cases showing progression in the fifth year was not 
unimportant. In the course of discussion it appeared that 
some clinicians preferred to treat all patients with minimal 
lesions initially in hospital, though personal factors had to 
be taken into consideration. 

Dr. A. W. WitiiAMs (Oxford) gave an account of the 
admirable work done under difficult conditions in the clinica] 
trials in pulmonary tuberculosis conducted in East Africa. 
Dr. WALLACE Fox (London) spoke about the domiciliary 
treatment of pulmonary tuberculosis in Madras. This 
detailed study revealed that patients treated on a domiciliary 
basis fared as well as those treated in sanatoria in the first 
year. Isoniazid given alone in the second year to patients 
who showed persistent cavitation at the end of the first 
year proved hazardous, 7% relapsing in this group compared 
with no relapse at all in patients treated with P.A.S. 
and isoniazid. This session showed conclusively that, 
whether in Great Britain or in underdeveloped countries, a 
high standard of medical care and a strenuous effort to 
obtain the co-operation of patients and their families yielded 
significant dividends. 


Value of Mass Radiography 


In the session devoted to mass radiography Dr. J. E. 
GeEppeEs (Glasgow) and Dr. J. M. Wattace (Aberdeen) 
analysed the effect of the large community surveys carried 
out in their cities in 1957. Although it is difficult to make 
an accurate assessment at this early stage, it would seem as 
if these large, expensive surveys have brought the notifica- 
tion rate slightly below the expected regression line. 
Furthermore, those x-rayed in the campaign and developing 
disease subsequently were detected at a much less advanced 
stage than those who had not been x-rayed. 

Dr. T. F. JARMAN (Cardiff) discussed the future of mass 
radiography in Great Britain, and the conference clearly 
thought that policy on mass radiography must be kept 
continually under review by all interested parties, both 
nationally and locally, to ensure its most effective use. 


Ethionamide in Drug-resistant Cases 


One of the urgent residual problems in tuberculosis is 
the discovery of a new drug which will be effective in treat- 
ing patients with tubercle bacilli resistant to the standard 
drugs. Consequently the conference awaited with unusual 
interest the results of the investigation of ethionamide, 
together with cycloserine or pyrazinamide, organized by the 
clinical trials committee of the British Tuberculosis Associa- 
tion. This report was communicated by Dr. A. R. SOMNER 
(Tynemouth). A sputum conversion rate of about 50% 
and a very high drug toxicity rate proved disappointing, but, 
as one speaker pointed out, for the individual patient, these 
toxic drugs may be life-saving. Dr. SHEILA STEWART 
(Edinburgh) piloted the conference through the bacterio- 
logical maze of the significance of levels of drug-resistance 
to these drugs. 


Dosage of Isoniazid 


Dr. A. P. LitrLewoop (East Fortune), reporting a con- 
trolled trial of high versus low dosage of isoniazid in 
pulmonary tuberculosis (this study, like the one on chemo- 
therapy in minimal lesions, was conducted under the auspices 
of the research committee of the Tuberculosis Society of 
Scotland), showed conclusively that, whatever the theoretical 
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considerations, high-dosage isoniazid had no advantage over 
conventional dosage administered concurrently with strepto- 
mycin and P.A.S., and was associated with some toxicity. 

Dr. G. R. W. N. Lunrz (Birmingham) and Dr. H. M. 
MacLeop (Edinburgh), in two carefully documented studies 
on tuberculosis in diabetics, showed conclusively that if 
diabetics have the benefit of skilful management of their 
diabetic state and the best standard of drug treatment the 
prognosis for tuberculosis is no worse in the diabetic than 
in the non-diabetic, 


Prognosis in Sarcoidosis 


Dr. J. G. ScappinG (London) discussed the prognosis of 
sarcoidosis, and showed that this was excellent if there was 
involvement of only hilar nodes or if there was associated 
erythema nodosum, but that cases with fibrosis fared poorly. 
In the discussion which followed, it was clear that informa- 
tion about the influence of steroid therapy on the prognosis 
of sarcoidosis was, to say the least of it, blurred at the 
edges. 

Professor J. W. Crorton (Edinburgh) gave an account of 
an ingenious way in which transmural bronchial pressure 
might be measured, and Dr. R. S. McNemt (Dundee) 
discussed the lungs in rheumatic heart disease, indicating 
that the dyspnoea index gave the most accurate physiological 
assessment. Other contributions on non-tuberculous topics 
included papers on detection of heart disease by M.M.R. by 
Dr. M. Barry (Ipswich), the prevalence of progressive 
massive fibrosis by Dr. S. Rae (Edinburgh), and techniques 
and clinical application of blood gas measurement by Dr. 
D. C. S. Hutcuison (Edinburgh). 


No Room for Complacency 


Throughout the conference, it seemed to your correspon- 
dent that there ran a mood of dissatisfaction that certain 
problems remained unresolved, and almost of irritation that 
the present tuberculosis situation could be regarded with 
complacency. This mood, remarkably enough, was epitomized 
in the final session. It began with a racy account by Dr. 
J. G. Lewis (London) of the devastating problem presented 
by tuberculosis and alcoholism, diagnosis at an advanced 
stage of disease and consistent failure in co-operation result- 
ing in relapse and the development of drug-resistance. He 
made a plea for the better recognition and better under- 
standing of the problem. As one member remarked, it 
remained to be seen what effect the rise in the price of 
whisky—announced that morning—would have! 

Dr. J. Aspin (Wolverhampton) gave an account of the 
persistence of tuberculous infection and the control of drug- 
resistance in pulmonary tuberculosis in Wolverhampton from 
1955 to 1960. This detailed study showed that there had 
been little or no recruitment to the hard core of persistent 
infectors in the last three years, that modern drug therapy, 
properly used, produced highly satisfactory results, and that 
the number of drug-resistant cases had fallen to one-sixth 
at the end of the period under review. However, he and 
other speakers emphasized the grave prognosis in patients 
who had organisms resistant to two or more of the standard 
drugs. 

Dr. P. G. ARBLASTER (Leamington Spa) showed conclu- 
sively that persistent cavitation could be a menace if 
inadequate drug treatment were given either through failure 
of co-operation on the part of the patient or of medical 
judgment. Dr. A. C. DoucGtas (Edinburgh) reported the 
prognosis of far-advanced pulmonary tuberculosis with 
open-cavity healing, showing that, though sputum conversion 
was universally achieved, 15% had died, 15% were totally 
incapacitated, and 50% fit for only light work on account 
of recurrent infections and respiratory insufficiency. Only 
5% were free from symptoms. No more eloquent case 
could have been made than this for the maintenance of all 
our current efforts. to eradicate tuberculosis and to achieve 
early diagnosis of pulmonary tuberculosis and the careful 
treatment of all cases. Intense preventive measures clearly 


remain as important as ever. 


To-day’s Drugs 











With the help of expert contributors we publish below notes 
on a Selection of drugs in common use. 


Oxymorphone 

““Numorphan ” (British Drug Houses). 

Chemistry. — Oxymorphone’ is __ 14-hydroxydihydro- 
morphinone, and, as seen from the formulae, is chemically 
closely related to morphine. 


N<CH3 N<CH3 
(**) ‘ 2 
HO ° fo) HO ° OH 
Ox YMORPHONE MORPHINE 


Pharmacology.—Oxymorphone is a narcotic analgesic 
whose mode of action appears to be similar to that of 
morphine. It is comparable to morphine in its ability to 
relieve pain, and its maximal analgesic effect and duration 
of action are about the same. For its analgesic effect, 
1 mg. of oxymorphone given subcutaneously or intra- 
muscularly is equivalent to approximately 8 to 10 mg. 
morphine. In doses up to 5 mg. it has little or no effect 
on the circulation, pulse, or blood-pressure. The sedative 
and antitussive effects are less than those of morphine. 
Reports on respiratory depression are as yet inconclusive, 
but there appears to be no great clinical effect with doses 
less than 5 mg. except on debilitated subjects, when it may 
cause severe respiratory depression. 


Therapy.—Oxymorphone is of most use because of its 
analgesic properties, especially for post-operative pain and 
for patients with neoplastic disease, for whom satisfactory 
relief is usually obtained. It can also be given for renal 
and biliary colic, traumatic pain, and the pain of myo- 
cardial infarction. Comparison has been made with 
pethidine as an adjunct to anaesthesia with thiopentone, 
nitrous oxide, and oxygen, and oxymorphone was found 
to have advantages sufficient to warrant further trial in this 
field. Oxymorphone should be used with great caution, if 
at all, in pregnancy, because of the danger of depression 
of the respiratory centre of the foetus. As there is little 
cough-suppressant effect, it is of no value in the preparation 
of patients for bronchoscopy and similar procedures, but 
has proved to be an efficient pre-operative medication in 
other conditions. The drug is issued in ampoules of 1.1 ml. 
containing 1.5 mg. oxymorphone hydrochloride per ml. 


Side-effects Nausea, vomiting, and constipation occur 
less commonly than with morphine, but dysphoria may be 
troublesome in some patients. Tolerance develops on 
repeated administration of oxymorphone, and cross- 
tolerance with morphine has been noted. Reports indicate 
that the liability of oxymorphone to cause addiction is 
about the same as morphine or between morphine and 
dihydromorphine. Nalorphine has proved to be an effective 
antidote for respiratory depression, but this and other 
side-effects are uncommon in dosage of less than 5 mg. 


N.H.S. Basic Price-——25 ampoules, 24s. 





An international symposium. on deep hypothermia in 
cardiac and extracardiac surgery was held recently in Paris 
at the Unesco building. British surgeons who were present 
included Mr. R. H. R. Betsey, Mr. K. BLoor, Sir RUSSELL 
Brock, Mr. C. E. Drew, Mr. A. J. GUNNING (who also read 
a paper by Professor P. R. ALLISON), Professor J. B. 
KINMONTH, and Mr. I. K. R. McMILLAN. 
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Because of heavy pressure on our space, correspondents are 
asked to keep their letters short. 


** Pyocyanea Colitis ”’ 

Sir,—The report of the clinicopathological con- 
ference on “A Case of Haemolytic Anaemia ” (June 24, 
p. 1820) included a description of an interesting and 
unusual form of colitis which was ascribed to pseudo- 
monas infection. I should like to draw attention to 
the fact that there are several reports in the literature 
of a similar if not identical form of colitis which has 
been regarded as a variant of pseudomembranous 
enterocolitis.'~* This focal pseudomembranous colitis 
is a condition of uncertain relationship to the more 
common diffuse form of enterocolitis which can affect 
the small as well as the large intestine and is often a 
post-operative occurrence. The focal variety, too, may 
occur aS a post-operative complication, but there is a 
more marked association with the previous administra- 
tion uf antibiotics, especially, as in the C.P.C. case, the 
tetracyclines. 

At-least four of the seven cases of “ pseudomem- 
branous colitis” following antibiotic therapy reported 
by Reiner, Schlesinger, and Miller! presented colonic 
lesions resembling those in the recent C.P.C. case. Two 
of these were also post-operative deaths. All of the 
17 cases of “ pseudomembranous colitis” reported by 
Hartmann and Angevine? showed small focal lesions 
in the colon, and all but one had been receiving anti- 
biotic therapy. It is not stated whether any of them 
were post-operative deaths. Another report of 16 cases 
of ‘pseudomembranous enterocolitis” included two 
with focal lesions limited to the large intestine.* One 
was a medical case treated with tetracycline, but the 
other received no antibiotics and died 10 days after an 
abdominal operation. Comparison of the illustrations 
accompanying these reports with those featured in the 
recent C.P.C. case report leaves no doubt as to the 
morphological identity of the lesions. 

It has not hitherto been suggested that the condition 
of focal pseudomembranous colitis is due to pseudo- 
monas infection. The bacteriological findings in the 
stool are fully reported in only 6 of the 23 cases to 
which I have referred, and Ps. pyocyanea was present 
in only four of these. With regard to the C.P.C. case, 
it seems that the onset of diarrhoea preceded by some 
weeks the first isolation of Ps. pyocyanea from the stool. 
On the other hand, the focal lesions in the colon may 
have been only a few days old, for it is known that 
similar lesions developed in less than four days in one 
of the previously reported cases.' 

In my view it is premature to attach the label 
“ pyocyanea colitis” to this disorder. The confusion 
which still obtains regarding the distinction between 
pseudomembranous enterocolitis—that is, the diffuse 
form—and staphylococcal enterocolitis'*~* should be 
a warning and a deterrent, This confusion arose 
because pseudomembranous enterocolitis (proved at 
necropsy) may occur with or without culturable Staph. 
aureus in the intestine, and severe post-antibiotic 
staphylococcal enterocolitis may occur with or without 
obvious intestinal lesions.*-° 1 do not wish to suggest 
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that there is no such condition as “ pyocyanea colitis,” 
but I do suggest that its relationship to focal pseudo- 
membranous colitis has still to be determined.— 
I am, etc., 


Departmen’ of Pathology, A. J. Watson. 
Royal Victoria Infirmary, 


Newcastle upon Tyne 1. 
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‘* Recurarization” by Intraperitoneal Antibiotics 


Sir,—It is common knowledge that the intraperitoneal 
administration of neomycin! and streptomycin,” * them- 
selves weak non-depolarizing relaxants,!* may cause 
prolonged paralysis of respiratory muscles when used 
in combination with non-depolarizing relaxants (e.g., 
D-tubocurarine or gallamine) or ether.° 

Recently we had the opportunity to observe two 
patients in whom the intraperitoneal administration of 
reasonable doses of neomycin and streptomycin, respec- 
tively, caused “recurarization” of the respiratory 
muscles. In both patients muscular relaxation was 
maintained with an intravenous infusion of succinyl- 
choline, and general anaesthesia with ethyl ether in the 
first and trifluovinyl ether (“ fluormar’”’) in the second. 
Assisted respiration was used throughout the procedures. 
In the first case 3.5 g. neomycin was administered 
through an intraperitoneal catheter 15 minutes after the 
termination of anaesthesia and surgery. Within 10 
minutes the patient became apnoeic. The respiratory 
paralysis lasted four hours and ten minutes, and 
spontaneous ventilation became adequate only after four 
and a half hours. The management was expectant, 
without the use of any drugs. Streptomycin, 2 g., was 
placed in the peritoneal cavity of the second patient 
before wound closure. A few minutes after the 
succinylcholine infusion had been stopped adequate 
spontaneous respiration was re-established. Five 
minutes after the end of anaesthesia the patient opened 
his eyes, and then rapidly became dyspnoeic and 
cyanotic within the next few minutes. The intravenous 
administration of 10 mg. of edrophonium (“ tensilon ”’) 
caused dramatic but fleeting improvement. The subse- 
quent intravenous injection of 0.5 mg. and intramuscular 
administration of | mg. neostigmine (“ prostigmin ”’) 
produced sustained recovery of adequate spontaneous 
respiration. 

The purpose of this letter is to draw attention to the 
possibility that the intraperitoneal administration of 
neomycin and streptomycin may cause respiratory 
depression in patients in whom the neuromuscular 
junction has been sensitized to the effects of non- 
depolarizing relaxants®’ by the prolonged administra- 
tion of succinylcholine. We would also like to point 
out that this complication may develop even when these 
antibiotics are administered after the re-establishment of 
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adequate spontaneous ventilation and that recovery may 

be enhanced by the administration of anticholinesterases. 
-We are, etc., 

HARRY G. BENZ. 

JOHN N. LUNN. 
FRANCIS F. FOLDEs. 


Mercy Hospital, 
Pittsburgh, Pennsylvania, 
U.S.A. 
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Occupational Health Services 
Sirn,—The B.M.A.’s recently published report on 


occupational health services' (see July 1, p. 37) raises 
issues of importance not only to the profession but to 
the community as a whole. Times indeed must be 
changing when the Association, usually against most 
Government intervention in medical activity, comes out 
in favour of a nationalized service for industry. Is this, 
one wonders, because the “worker” is a different 
creature from the “ panel patient ” ? 

That the occupational health services at present pro- 
vided entirely at their own expense by the larger public 
and privately owned firms should be extended to include 
the majority of workers is not in dispute. What is so 
surprising about the report is that the B.M.A. and its 
advisory committee think that this can best be done by 
a centrally controlled national service. Surely, Sir, the 
most important fact about industrial medical services is 
that they work because they are closely integrated 
within their organizations, private and nationalized ? 
Their staffs, being members of the management team 
and paid by management, still enjoy professional 
freedom as advisers within the firm to both management 
and labour, and inevitably they develop loyalties to the 
organization. They also come to have a quite unique 
knowledge of the dynamics of the company and how 
these dynamics affect both working groups and 
individual employees. 

A service imported by legislation from outside can 
never command this loyalty to the company and the 
mutual trust of worker and manager. Such a national 
service as proposed by the Association will inevitably 
come to be regarded as an inspectorate. It would seem 
to us that the Government can facilitate the develop- 
ment of occupational health in two ways. Firstly, by 
passing legislation making the provision of adequate 
services obligatory to all firms above a certain minimum 
size. This is done in Scandinavian and other countries 
and puts the onus squarely on to the management to 
provide themselves with a service. During the war the 
provision of catering facilities was similarly controlled. 

The main problem has always been to cope with small 
and relatively poor firms which cannot support their 
own service. Units of this type should be grouped 
together, and the second way in which the Government 
can help is to facilitate the development of various types 
of self-help scheme along the lines of Slough, Harlow, 
and Newcastle, etc. The important point about these 


schemes should be that they are either run by industry 
or at any rate controlled in the interests of the firms 
they serve. The Government can also help by providing 
a network of occupational hygiene laboratories and by 


allowing appointed factory doctors to play a more active 
part in the organization and running of services of this 
type; and by increasing the provision of properly 
trained medical factory inspectors. 

Our main contention is that, to be successful, an 
occupational health service must be part of the organi- 
zation it serves, and not bureaucratically controlled from 
outside. We think that the Government can best help 
by facilitating the development of various types of 
scheme, both self-contained and based on existing local 
facilities. We doubt very much the acceptability or 
administrative practicability of a scheme as envisaged 
in the B.M.A. report.—We are, etc., 


H. BerRic WRIGHT. 
OweEN McGIRR. 


London W.9. 
London S.W.5. 
REFERENCE 
' The Future of Occupational Health Services, 
Medical Association, London. 
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Blood Transfusion for Mass Casualties 


Sir,—In his article on the “Rapid Selection of 
Group A_ Recipients Among Mass _ Casualties ” 
Dr. P. D. Stewart (July 8, p. 93) refers to my suggestion! 
for the division of casualties into the two common 
Caucasian blood groups O and A. The essence of my 
method is that it must be simple and relatively fool- 
proof and that it can be carried out by any non-technical 
staff after only the briefest instruction and working 
in emergency conditions without special equipment of 
any kind. Of necessity, any blood-grouping tests 
involved must be capable of macroscopic, not micro- 
scopic, reading as stated by Dr. Stewart, and his error, 
which I am sure must be typographical, should be 
corrected, as it cuts right across the principles of the 
method I described. 

Incidentally, anti-A coated slides, prepared at the 
time of the original report six and a half yers ago, 
have been tested recently and have been found fully 
active after refrigeration storage for this period. This 
is mentioned because of its obvious bearing on the 
usefulness of the method for the special purposes for 
which it was originally designed.—I am, etc., 

So ) , - “e) . 

Sc coe Centre, m A Zerrm. 

R#FERENCE 
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*.” We apologize for this error. The use of “ microscopic” 
instead of “ macroscopic’ was a printing error.—Ep., B.M.J. 


Kernicterus and Prematurity 


Sir,—The last paragraph of your annotation under 
this heading (June 17, p. 1748) contains a number of 
misleading statements which we feel should be corrected. 
Exchange transfusions are not “a _ disappointingly 
temporary means of lowering the plasma bilirubin 
level,” and in our experience only the occasional infant 
requires a further transfusion. Those who frequently 
deal with this problem have fixed criteria, and seldom 
consider the decision an “exceedingly perplexing 
matter.” To the experienced operator the umbilical 
route seldom presents any difficulty. 

Finally, we should point out that an alternative to 
exchange transfusion, hoped for by your contributor, 
already exists. Irradiation of the jaundiced infant with 
either sunlight or artificial blue light is an effective 
method of reducing the serum bilirubin level.!| We have 
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used this method of treatment in approximately 30 
infants, and it is undoubtedly effective. These results 
are being prepared for publication.—We are, etc., 


C. B. M. WaRREN. 
P. M. G. BROUGHTON. 


St. John’s Hospital, a 
 unahinnd * fia E. J. R. ROSSITER. 


Chelmsford, Essex. 
REFERENCE 


' Cremer, R. J., Perryman, P. W., and Richards, D. H., Lancet, 
1958, 1, 1094. 


Isoenzymes of Alkaline Phosphatase 


Sir,—We have read with interest the account (June 
17, p. 1752) from a special correspondent of the con- 
ference dealing with the Biochemistry of Human 
Cancer, held at the Chester Beatty Research Institute, 
of the Institute of Cancer Research. We were especially 
interested in the report of the work on isoenzyme 
patterns carried out by Miss D. Campbell (London), 
and we would wish to express how pleased we were to 
discover that her results are closely similar to those 
found in this department. 

We are now using a staining technique capable of 
demonstrating the isoenzyme patterns after starch-gel 
electrophoresis. Tissue-extract patterns, at least in 
relation to bone, intestine, and liver, seem to be 
characteristic of the tissue from which they are derived. 
We have also been able to obtain patterns with normal 
serum and thereby to identify the sources of serum 
alkaline phosphatase. Our results with bone secondaries 
have been very similar to those reported by Miss 
Campbell. 

Our results were demonstrated at the [Xth Colloquium 
on the “ Protides of Biological Fluids,” held at St. Jan’s 
Hospital, Bruges, at the beginning of May.—We are, 
etc., 

Department of Pathology, 

University of Durham, A. L. LATNER. 


Royal Victoria Hospital, 
Newcastle upon Tyne 1. 


A. W. Hopson. 


Radioisotopes in Tumour Location 


Sir,—The preliminary communication by Mr. Lindsay 
Symon (July 8, p. 94) on the use of radioactive 
phosphorus for the location of cerebral tumours has a 
special virtue in that the uptake is graphically recorded, 
and we have used a similar method for the past two 
years for our investigations of breast neoplasms by 
surface skin measurements. 

A beta-ray probe counter placed directly in the 
tumour fulfils the condition for maximum counting 
efficiency, being entirely surrounded by the tumour, and 
it seems feasible that the very desirable small dose of 
50 ue used in conjunction with graphical recording of 
counting rate may produce a satisfactory tracing when 
given either intravenously or intra-arterially. Owing to 
the extra difficulties entailed in intra-arterial injection it 
would be of interest to know the results for both 
methods of injection, to see if the more difficult method 
provides any further information, thus making it 
essential. It would appear that the crux of the matter 
lies in the first transit of the radioactive material through 
the cerebral circulation, which occurs in a matter of 
seconds, and is unlikely to account for more than a 
small fraction of the final uptake. The peak uptake in 
the breast occurs after several minutes—i.e., after mixing 
in the systemic circulation—which is in accord with a 
time interval of between 30 and 90 minutes before 


graphical recording of Mr. Symon’s uptake, so why not 
give an intravenous injection ?—We are, etc., 
Radiotherapy Department, 


Royal Northern Hospital, 
London N.7. 


ANTHONY GREEN. 
B. E. GODFREY. 


Regression in Bronchial Carcinoma 


Sir,—Subsequent to a report of a small uncontrolled 
series of cases of carcinoma of the lung with secondaries 
treated with mustine hydrochloride,'! we should like to 
report a further case of bronchial carcinoma with spread 
to the upper mediastinal and cervical lymph nodes, 
showing a rather remarkable remission induced by the 
same method. 


Mrs. G. W. aged 77, and very active for her age, was 
admitted on March 9, 1961, with a stony-hard mass measur- 
ing 2 in. (5 cm.) in lateral diameter in the left supraclavicular 
fossa and protruding 2 in. (5 cm.) above the clavicle. This 
was quite immobile but not attached to the skin and had 
first appeared three months prior to admission and had 
slowly enlarged since then. She did not complain of any 
cough or other symptoms referable to the chest, but she 
noticed that her arms and hands seemed swollen and that 
her face felt bloated. Both external jugular veins were 
engorged to the angles of the mandible, and her face and 
upper limbs were oedematous. Full blood count was 
within normal limits. X-ray of the chest on March 13, 
1961, showed a large rounded mass in the right upper 
mediastinum having the appearance of enlarged lymph 
glands. A biopsy was performed on the mass in the left 
supraclavicular fossa on March 14 and the microscopical 
report read as follows: ‘“ The node is replaced by a 
carcinoma with the pattern of a bronchial carcinoma.” 

It was decided to treat her with mustine hydrochloride, 
which was given in a dosage of 0.1 :ng. per kg. body-weight 
per day for five days, intravenously, the injections being 
made through the tubing of an intravenous drip, each 
Vacolitre of 5% dextrose containing 250 mg. chlortetra- 
cycline and being timed to run for 24 hours. Each injection 
was preceded by 50 mg. chlorpromazine intramuscularly, 
under the influence of which the patient complained of no 
nausea. Concurrently, prednisolone 100 mg. per day was 
administered orally. In combination with mustine hydro- 
chloride, corticosteroids and chlortetracycline have been 
considered to be synergistic.* The corticosteroids appear to 
lessen the risk of bone-marrow depression, and the technique 
follows closely that advocated by Jones*® using prednisolone 
instead of corticotrophin used by McCarthy.‘ Larionov,’ 
on the other hand, does not combine steroids with the 
alkylating metabolites generally in the treatment of 
malignant conditions, as he does not consider there to be 
such synergistic action. 

By March 23 the oedema of the face and arms had 
subsided, and x-ray of the chest showed that the mediastinal 
tumour had regressed to half its former size. The total 
white cell count was 8,400 per c.mm. and there was no 
anaemia. She was discharged on March 26 on “ endoxan” 
(cyclophosphamide) 50 mg. t.d.s., which was continued until 
May 15. An x-ray of her chest performed on that day 
showed almost complete regression of the mediastinal 
tumour, the report reading: “The appearances are now 
practically within normal limits.” 

The patient remains well and active and there are now 
no signs of superior vena-caval obstruction. Her white cell 
count was, however, 3,400 per c.mm. on May 15, 1961, 
and it was decided to stop the endoxan and to give her 
“ betnelan ” (betamethasone) two tablets per day. On May 
30 her white cell count was 3,500 per c.mm., and it was 
decided to continue the betnelan in the same dosage, the 
patient being instructed to report fortnightly for further 
observation. 


The remarkable regression in the size of the tumour 
and the relief of the symptoms and signs of superior 
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vena-caval obstruction serve to emphasize the advantage 
of this form of treatment in selected cases of inoperable 
bronchial carcinoma, more so perhaps than in some of 
the seven cases originally reported,' in that such striking 
objective evidence of improvement was noted in this 
case. The improvement was unique in our experience. 


-We are, etc., GERALD SLOT. 

IAN FERGUSSON. 
Ivor FELSTEIN. 
PETER MEIRING. 


Royal Hospital, 
Richmond, Surrey. 
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Vagotomy for Peptic Ulcer 


Sir,—I am grateful to Mr. H. W. Burge for his 
comments (May 20, p. 1463) on our experience in Man- 
chester with his test. Mr. Burge states that, if the vagus 
nerves are stimulated in the absence of an atropine-like 
drug, the stomach must contract and a response must be 
obtained ; and he attributes our failure to obtain such 
a response in three cases to a fault in technique. In 
animal experiments, McCrea, McSwiney, and Stopford’ 
found the effect of vagal stimulation to be either 
augmentor or inhibitor according to the “tonus” of 
the stomach at the time of stimulation. Our observation 
suggests that the same may be true in the human, since 
in these cases the nerves were definitely seen to be in 
contact with the electrode, and the position of the gastric 
tube was checked. I fully agree that the test can detect 
very small nerves, and this was shown in some of the 
other cases. However, we were not able to elicit a 
response in any patient when the test was repeated after 
we thought that we had divided all the nerves. 

As Mr. Burge points out, the insulin test must be 
considered in relation to all gastric secretory nerves 
and not to the gastric vagi alone. Parasympathetic 
secretory fibres were demonstrated in the splanchnic 
nerves by Heslop?; and Rasmussen and Duncan® 4 
showed that fibres from the right vagus were present in 
the splanchnic nerves of a minority of animals. If it is 
these fibres which account for the 10% of “ incomplete 
vagotomies * which the most experienced operators have 
previously reported, then the incidence would not be 
reduced by the electrical stimulation test. It would, 
therefore, be most interesting to know the results of 
post-operative insulin tests in other series of patients 
where the electrical stimulation test has been used.—I 
am, etc., 

Massachusetts General Hospital. J. P. LYTHGOE. 

Boston 14, Mass., U.S.A. 
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Psychiatric Consequences of Gastrectomy 
Sir,—Dr. F. A. Whitlock (June 3, p. 1560) describes 
25 patients suffering from psychiatric symptoms after 
partial gastrectomy. It would be interesting to know 
if cases with vitamin-B,, or iron deficiency have been 


ruled out beforehand or not. If not, it is well worth 
mentioning that similar nervous and even mental states 
have been observed in pernicious anaemia and pre- 
pernicious states. This was pointed out by Smith.? 

According to our experience, severe vitamin-B,,- 
deficiency states may develop after partial and total 
gastrectomy. This may occur shortly after the opera- 
tion, but usually several years later and not infrequently 
in combination with iron deficiency. I would like to 
suggest that the vitamin-B,, content in serum should 
be estimated in every case of partial gastrectomy with 
symptoms of nervous disease or mental illness. Patients 
presenting a vitamin-B,, deficiency would thereby obtain 
a fair chance of improvement if adequately treated.— 
I am, etc., 

Porsgrunn, Norway. A. SCHRUMPF. 
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Drugs and the Student 


Sir,—In reply to Dr. D. R. Laurence (July 1, p. 55) 
in his criticism of the report on the teaching of pharma- 
cology, pharmacy, and therapeutics published by the 
British Medical Students’ Association (June 24, p. 1815), 
I should like to begin by offering our sincere apologies 
to University College Hospital Medical School for the 
misrepresentation of fact concerning their curriculum 
that occurs in the report, and to add that a corrigendum 
will be circulated in further distribution of the report. 

Unfortunately, the collection of factual data for such 
reports is not as simple as Dr. Laurence suggests. The 
prospectus does not always reflect the course as it is 
actually followed. For example, the U.C.H. prospectus 
states: ‘“ Junior Pharmacy—this course is given as part 
of the introductory clinical course ...”; yet Dr. 
Laurence says, “ Pharmacy is not merely taught in the 
clinical introductory course but also later.” Although 
he is probably willing to give his personal help in 
ensuring that we have accurate, current information, 
departments in several schools are in no way as co- 
operative, and we have therefore resorted to methods of 
collection of information which have proved most 
successful in our own experience. 

The student coverage, one in twenty, is mentioned in 
the introduction on pdge 1. Care was taken to avoid 
the confusion that tends to occur when considering 
University College London and University College 
Hospital separately in assessing the total number of 
lectures, etc., for, as with all the other medical schools, 
the medical course has been taken as an entity rather 
than as two individual and separate parts, preclinical 
and clinical. 

However, the prime object of this and other similar 
of our reports is not to reproduce the factual back- 
ground of a particular part of the medical curriculum, 
but rather to present the opinion of students who have 
experienced the courses. For a number of years the 
medical curriculum has been undergoing revision. The 
B.M.S.A. has been able to provide an analysis of student 
opinion on the methods by which some subjects are 
taught. We have been privileged to have these opinions 
considered by some teaching staffs, and some of the 
suggestions made from the report analysis have been 
incorporated in the curricula. Without minimizing the 
seriousness of incorrect factual background, I would 
emphasize that it is the student opinion that we are 
presenting in the pharmacology, pharmacy, and thera- 
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peutics report. It is to this that weight has been given, 
and it is to this that we ask our teachers to give their 
consideration.—I am, etc., 

J. A. H. Bootes, 


ae President, 
London W.C.1. British Medical Students’ Association. 


Earl of Arran’s Blood Alcohol 


Sir,—Further to my letter (June 3, p. 1609), I am 
pleased to inform you that I have now had the 
opportunity to demonstrate the accuracy of my method 
in parallel with a forensic laboratory. I shall be grateful 
if you will publish the results of the test in reply to 
the criticisms which were made in the House of Lords 
on April 27. 


As a result of a challenge by Lord Hailsham, the Earl of 
Arran submitted himself to a second experiment on June 2, 
1961. This time the test was performed at New Scotland 
Yard under the supervision of a representative of the 
Medical Research Council and others. The samples of 
blood and urine were analysed for alcohol content by the 
forensic laboratory at New Scotland Yard. I was not present 
when the experiment was performed, but the Earl of Arran 
kindly supplied me with portions of the blood and urine 
samples to enable me to analyse them in parallel with the 
Police Laboratory. Before doing the analyses I had no 
knowledge of the amount of alcohol consumed, the time 
of collection of the samples, the order of collection of the 
samples, or the results obtained by the Police Laboratory. 
The method I used was precisely the same as I had used in 
the previous tests, but this time due allowance for blank 
values was made before calculation as alcohol. After my 
analyses had been completed I was informed of the results 
obtained by the Police Laboratory. The results are as 
follows: 


Duplicate Determinations 











Specimen (Alcohol Content mg. per 100 ml.) 
| My Result | Police Laboratory Result 

x Blood | 0 s |. 0 

Urine | 2 3 } 5-7 8-6 
T Blood | 110 10 =| (92 95 
Urine | 129 123 } 109 106 
S Blood | 77 67 63 66 
Urine 110 111 95 95 





In view of the fact that these results were obtained by two 
different laboratories using different techniques and both 
“working in the dark,” I think you will agree that the 
results show very satisfactory agreement. My results are, 
however, consistently slightly higher than those from the 
Police Laboratory. This may be due to the fact that I 
calculate from a calibration curve constructed from actual 
recovery experiments instead of using the theoretical factor: 
1 ml. dichromate N/10=1.15 mg. alcohol. In practice I 
find that, using my method, this theoretical relationship is 
not exactly realized. 

As regards the blank levels which have provoked so much 
discussion, these were the same as in the previous experi- 
ment. I find that when 2 ml. blood plus 1 ml. Scott-Wilson 
reagent are steam-distilled by my method, even when the 
person has had no alcohol recently, a small amount of N/10 
dichromate is reduced. This usually amounts to about 0.9 
ml. In the Earl of Arran’s earlier experiments the zero 
levels were 0.96 ml. and 0.85 ml.; in this experiment the 
zero level was 0.95 ml. A series of sixteen normal 
volunteers who had not had alcohol for the previous twenty- 
four hours gave values ranging from 0.78 to 1.0 ml., mean 
0.92 ml. In view of the consistent nature of this blank no 
error is introduced so long as allowance is made in 
calculating the alcohol results. 


I hope, Sir, that these facts will clear up any mis- 
understandings which appear to have arisen and will 


show that blood alcohol determinations are reliable 
when performed by a competent analyst even though 
he does not work in a forensic laboratory. 

I wish to thank the Earl of Arran for his kindness in 
obtaining samples for me to analyse and Mr. L. C. Nickolls, 
director of the Police Laboratory, New Scotland Yard, for 
allowing me to make use of his results. 

—I am, etc., 


Peace Memorial Hospital, R. G. BOWLER. 


Watford, Herts. 


Subjective Assessment in Clinical Research 


Str,—We are interested by the comments made by 
Flight Lieutenants J. L. Gedye and R. C. B. Aitken 
and Miss Helen M. Ferres (June 24, p. 1828) on the 
questionary we used in our investigation (May 27, 
p. 1491). This was based on the standardized ques- 
tionary on respiratory symptoms approved by the 
M.R.C. Bronchitis Committee.' The technique your 
correspondents suggest seems to us to be difficult to 
apply to the complex variables of cough and phlegm. 
In addition to the daily frequency to which your corre- 
spondents refer, we have to consider the frequency 
within each day—that is, how many times a day—the 
varying frequency with colds and seasons, and the 
variation from year to year. 

What we have been concerned with is an attempt to 
measure the prevalence in a population of subjects who 
have a chronic cough (most days for at least three 
months each year), excluding those with intermittent or 
occasional coughs, and then to classify the chronic 
coughers according to the persistence of the symptom 
throughout the day (only on rising, or only during the 
day, as opposed to throughout the day), and the per- 
sistence throughout the year (winter only, or all the 


year). For these purposes the simple Yes/No answer 


seems to work pretty well except in some borderline 
cases which are arbitrarily classified as negative. The 
correlation shown in two independent surveys between 
these standard questions applied to phlegm-production 
and the volume of morning phlegm (our Table VIII) 
suggests that we are classifying our subjects with 
sufficient accuracy for most epidemiological purposes. 
We very much doubt whether the fallible memories 
of most subjects would allow any finer subdivisions. 
Have your correspondents any evidence that this funda- 
mental source of error can be overcome by plotting 
the frequency of cough on a linear scale instead of 
recording “Yes” or “No” to a group of simple 
questions ? 

It may well be, however, that for some special 
purpose where interest is centred on a single variable, 
such as daily frequency of cough over a short period 
of time, the system suggested by your correspondents 
might provide more quantitative information and would 
merit trial—We are, etc., 

C. M. FLETCHER. 


Postgraduate Medical School, CMT 2 


London W.12. 
REFERENCE 


Brit. med. J., 1960, 2, 1665. 


Malaria and Glucose-6-phosphate Dehydrogenase 

Sir,—I regret that absence abroad delayed until 
recently my reading the paper by Drs. A. C. Allison and 
D. F. Clyde (May 13, p. 1346). Although I query the 
validity of figures collected as described from so many 
different types of parasite-carriers and given as crude 
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totals, the main purpose of this letter is to point out that 
the authors have seriously misquoted Field.’ 

On p. 1348 they state: ““ A comparison can be made 
in both sexes of subjects with parasite counts above and 
below 1,000/yl., since this is the level above which 
mortality from P. falciparum malaria is known to occur 
(Field, 1949).” Using this very low level of parasite 
density as a dividing line, the authors then claim that 
subjects with normal enzyme levels have higher parasite 
counts than subjects with glucose-6-phosphate dehydro- 
genase deficiency, and that the difference is statistically 
significant in males but not quite so in females. They 
regard this as evidence that glucose-6-phosphate- 
dehydrogenase deficiency protects against P. falciparum 
malaria. 

Field was trying to assess the prognostic value of 
pre-treatment parasite counts in Asian patients admitted 
to hospital with an acute attack of uncomplicated 
falciparum malaria. He excluded most cases with 
parasitaemia less than 1,000 per c.mm. (yl.) blood from 
his data as they were seldom suitable for the evaluation 
of the drugs under test; and he found that case 
mortality rates only rose significantly when the 
peripheral blood before treatment showed at least 100,000 
parasites per c.mm. (below 100,000, 11 deaths in 2,139 
patients ; above 100,000, 39 deaths in 177 patients). 

The subject matter of these two investigations differs 
so radically that comparison would at best tend to be 
misleading. But, as Drs. Allison and Clyde have used 
this comparison in support of their opinion, and as the 
highest counts in their subjects are recorded only as 
10,000 + /l., one is left uncertain whether the suggested 
differences have in fact any significance.—I am, etc., 
T. WILSON. 


Liverpool School of Tropical Medicine. 


REFERENCE 
* Field, J. W., Trans. roy. Soc. trop. Med. Hyg., 1949, 43, 33. 


Pythagoras and the Beans 


Sir,—There was an interesting report by Drs. H. S. 
Brodribb and A. R. H. Worssam (May 13, p. 1367) of 
a case of favism due to eating broad beans which 
occurred at Hastings. 

As is well known, the philosopher Pythagoras forbade 
his disciples to eat beans. When asked the reason for 
this prohibition he replied that it was because his father 
(or was it his grandfather ?) had been reincarnated in 
a bean plant. This was considered a good joke at 
Croton, in Italy, in the sixth century B.c. However, if 
Pythagoras, or any of his relatives, had suffered from 
favism, it is possible that the rule may have had a 
rational basis.—I am, etc., 

George, A. J. CoLtsy TINGEY. 

Cape Province, 

South Africa. 


Cholera 


Sir,—Your leading article on cholera (June 10, p. 
1664) admirably sums up the problems of bringing 
control to this deadly disease endemic in the Eastern 
part of the Indian sub-continent. One hopes that the 
conclusions drawn in the last lines will provoke con- 
structive thought. 

As one of those who come from that unfortunate part 
of the country, I may perhaps delve a little into your 
last words—i.e., “co-operation of the population.” 
Owing to political and natural calamities, this part of 
the country remains the most populous area of the whole 


of the sub-continent. The city of Calcutta with all its 
ancient glories contains, in circumstances not quite 
under its control, a population which is greatly above 
its capacity for normal health and sanitary administra- 
tion. Living conditions for the average citizen are 
appalling. The state of the water supply and sewerage 
system is desperate, to say the least. Economic con- 
ditions are overburdened with a number of social 
problems, and it is a wonder that epidemics are not as 
rampant these days as they might be under such 
conditions. This is thanks to the awareness and 
appreciation of most of the resident population, who, 
in spite of great hardship, try to co-operate with the 
Sanitary authorities. 

With this congestion, lack of sanitation and potable 
water supply is linked the elimination of tuberculosis, 
cholera, and other such infectious diseases. The W.H.O. 
is planning to overhaul the water supply of the metro- 
polis, but for better planning international co-operation 
and appreciation of the problems, together with 
economic salvation, are necessary to weed out this 
stigma permanently.—I am, etc., 


The London Chest Hospital, SANJOY Roy CHOWDHURY. 
Arlesey. 


Contact Lenses 


Sir,—Contact lenses are possibly the desire of every 
young female who has to wear spectacles. Their easy 
availability (and especially so with hire-purchase assist- 
ance) will no doubt result in an increased number of the 
population wearing this optical aid. 

In my opinion it is indeed unfortunate that, especially 
in the case of the corneal lens, the effects of wearing this 
lens—that is, degrees of anaesthesia and abrasion of the 
cornea—are not under the supervision of medical practi- 
tioners qualified to do this. I have nothing against a 
well-fitted corneal lens so long as a follow-up has 
determined a safe wearing-time. It would be an unhappy 
state of affairs if the patient obtained a good tolerance 
but with the result that corneal sensation was depressed, 
and especially so if the abrasion effect upon the cornea 
was not under the control of an ophthalmologist. We 
must suffer a little for our vanity, but medical advice 
must be at hand to say how much. 

The other point I »wish to raise is that the general 
practitioner is possibly unaware that in certain cases the 
patient is eligible for contact lenses under the National 
Health Service at minimal cost. 

It would seem therefore sensible that all patients 
wishing to have contact lenses should receive advice 
from a general medical practitioner, an ophthalmic 
medical practitioner under the supplementary 
ophthalmic scheme, or an ophthalmic surgeon to 
decide the best possible treatment available.—I am, etc., 


London W.1. C. M. RUBEN. 


Nitrous Oxide in Dentistry 


Sirn,—Dr. Donald Blatchley (June 24, p. 1831) is, 
I think, quite justified in taking me to task for implying 
that the cyanosis seen in screaming children is entirely 
due to oxygen lack ; but I think that he is equally at 
fault in citing local venous engorgement as the only 
factor responsible. Contraction of the platysma would 
hardly account for the fact that the cyanosis is often 
clearly visible in the feet as well as the face, and is 
doubtless of mixed origin. 














JuLty 22, 1961 


CORRESPONDENCE 


247 


BrITIsH 
MEDICAL JOURNAL 





So far as his preference for the term “ partial 
asphyxia ” is concerned, I can only say that it simply 
does not mean the same thing as my “ suboxygenation.” 
I use the latter to describe the condition which it so 
clearly implies—namely, simple, uncomplicated shortage 
of oxygen. “Asphyxia ” is defined by Best and Taylor,! 
and, so far as I am aware, every other major physio- 
logical work, as meaning a combination of oxygen 
lack and carbon dioxide excess. This combination 
does not occur as a result of a properly administered, 
unsupplemented, nitrous oxide/oxygen anaesthetic, but 
it can occur during an improperly administered dental 
anaesthetic, irrespective of the agent used or the per- 
centage of oxygen flowing from the apparatus. Indeed, 
early recognition of this very sinister condition is usually 
rendered more difficult by the use of powerful central 
depressants. 

Finally, Sir, I must assume that the reference to my 
“ youthful enthusiasm” is intended by Dr. Blatchley 
as a compliment, but I would not wish that “age” 
should affect the force of my argument one way or 
the other, any more than would my illustrious near- 
contemporary, President Kennedy.—I am, etc., 


Chislehurt, Kent. MICHAEL P. COPLANS. 


REFERENCE 


' Best, C. H., and Taylor, N. B., The Physiological Basis of 
Medical Practice, 1950, Sth edition, p. 421. Williams and 
Wilkins, Baltimore. 


Zip Fasteners on Trousers 


Sir,—I agree with the letter from Mr. H. T. John 
(July 1, p. 56) regarding the danger of zip fasteners 
as a substitution for fly-buttons on trousers for young 
children. 

Recently I was cuncerned with a case of a boy aged 4 
who had caught his foreskin in a zip fastener when 
going to the lavatory alone. Attempts to remove this 
by the duty casualty officer were ineffective, and 
circumcision was necessary. It was unfortunately not 
found out till later, when the little lad was again 
articulate, that the zip had caught on the way down, 
and attempts by the panicking parents to free this by 
pulling down had the reverse of the desired effect. 
Many trousers have a diagonal flange behind the zip 
which should adequately protect the careful wearer. 

-I am, etc., 

Pinner, Middlesex. 


R. G. PENN. 


Sign of Diaphragmatic Involvement 


Sir,—Here in the Middle East we see many short-term 
fevers of virus origin, and not infrequently diaphragmatic 
involvement occurs. Such signs as shoulder pain, pain 
around the costal margins, tenderness of the costal 
regions and upper abdominal muscles with bouton 
diaphragmatique are usual, but not hiccup. Pain of 
diaphragmatic pleurisy can be severe. 

Recently I saw a man who had had headache and 
fever for 24 hours, accompanied by generalized aching 
pains most severe above both shoulders. Examination 
revealed an inflamed pharynx, minimal neck stiffness, 
and a few rales in each axilla above the diaphragm, as 
can often be found. However, during palpation of the 
right renal angle, I found that pressure on or under the 
right twelfth rib caused the patient to complain of a 
dull, shooting pain over the spine of the right scapula 
and over the acromion. Repetition confirmed this, but 


still further attempts were thwarted by spasm of the 
erector spinae. The next day his chest was clear, the 
sign could not be elicited but the fever followed an 
expected course. 

The obvious explanation based on the innervation of 
the central part of the diaphragm from C 3-5 myotomes 
prompts one to inquire whether your readers have 
experience of this sign. Its value would appear to be 
limited, being useful only to indicate an inflammation 
of the posterior central part of the diaphragm which 
has not yet reached that threshold necessary to provoke 
spontaneous pain.—I am, etc., 


10 Bde. Gp. Med. Coy.., 
B.F.P.O. 69, Aden. 


E. N. WARDLE. 


Moral Law Defence Association 


Sir,—A group of M.P.s and others, under the chair- 
manship of Sir Cyril Black, M.P., and enjoying the 
patronage of the Most Rev. His Grace the Lord 
Archbishop of Canterbury and the Moderator of the 
Free Church Federal Council, has formed the above 
association whose object briefly is “to defend and 
uphold the Moral Law wherever it shall seem to be 
threatened in public life or legislation.” The association 
is entirely non-denominational, and has the support of 
members of all political parties. 

Doctors who feel concerned about our declining moral 
standards, and who would like to give their support to 
the association, or their expert knowledge, should com- 
municate with the Hon. Organizing Secretary, Mr. 
Dillon MacCarthy, 1 Brigade Street, Blackheath, 
London S.E.3.—I am, etc., 

ROBERT THOMPSON, 


Honorary Secretary, 
Medical and Psychiatric Panel, 


Pinner, Middlesex, Moral Law Defence Association. 


Back Numbers of “ Journal of Mental Science” 


Sir,—The Department of Psychological Medicine of 
Edinburgh University has recently received a generous 
gift from Mrs. Kennedy in the form of back numbers 
of the Journal of Mental Science, from 1936 to 1954, 
which had been in the possession of the late Professor 
Alexander Kennedy. 

Unfortunately one of the numbers is missing, and 
I am wondering if any of your readers happen to have 
a copy which they would consider giving to the Depart- 
ment so that I may complete the volumes and get them 
bound. The number in question is: Vol. XC, No. 378, 
January, 1944.—I am, etc., 

Department of Psychological Medicine, G. M. CARSTAIRS. 


2 George Square, 
Edinburgh 8. 


‘** Medical Directory 1962” 


Sir,—The posting of the annual schedule for The 
Medical Directory 1962 to all traceable members of 
the profession has recently been completed. Any doctor 
who has not received the annual schedule, or who has 
mislaid it and would like to have a duplicate, is requested 
to communicate as soon as possible with the Editor, 
The Medical Directory, 104 Gloucester Place, London 
W.1. The full name and year of qualification of the 
doctor should be sent for identification, please.—I am, 
etc., 

B. STANTON, 


London W.1. Editor. 
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A. C. MUNRO, C.B., M.D., D.P.H., D.T.M.&H. 


Major-General A. C. Munro, formerly of the Indian 
Medical Service and Director of Medical Services in 
India from 1941 to 1943, died in Haslar Hospital on 
July 6. He was 75 years of age. 


Archibald Campbell Munro was born on January 16, 
1886, the son of Dr. A. C. Munro, county medical officer 
of Renfrewshire. Educated at Glasgow High School and 
Glasgow University, he graduated M.B., Ch.B., with honours, 
in 1908, proceeding M.D. in 1911. He joined the Indian 
Medical Service in the year he graduated, and shortly before 
the first world war he returned to England to take the 
D.T.M.&H. at Cambridge. After serving in France until 
1916 he went out to Mesopotamia and distinguished himself 
in the campaigns there. At one period he was: detached 
with a combatant officer for special duty in a tribal area 
beyond the Turkish lines, an assignment which called for 
courage as well as tact and ability and for which he was 
mentioned in dispatches. His knowledge and skill as a 
specialist in hygiene led to his selection as a staff officer 
(hygiene) at Advanced Base and as an A.D.M:S. (hygiene) 
at G.H.Q. 

After his return to India he took the D.P.H. of 
Cambridge in 1923, and thereafter was mainly employed 
on staff duties. His work was always of a high standard, 
ensuring his promotion to higher rank. Relatively early 
in his career he was selected to command a station hospital 
on the frontier (Landikotal), and as senior medical officer 
of the brigade, which was on a war footing, he confirmed 
the high opinion of his ability. Munro was subsequently 
appointed A.D.M.S. of a district, D.D.M.S. Northern Army, 
and finally Director of Medical Services in India from 
1941 to 1943. 

It was during this critical period, when the Army in India 
was expanding rapidly, that shortage of medical officers 
and of medical supplies, especially from home, was the 
cause of great anxiety. When Munro retired on account 
of age in 1943, the medical situation was then still critical, 
but he had never spared himself and the contribution which 
he had made was of great value to his successor. 

General Munro was very popular in India especially with 
junior officers, to whom his help and advice was always 
readily available. Courageous and capable, he was always 
prepared to tackle any difficult problem and could be relied 
upon to deal with it effectively. Appointed C.B. in 1942, 
he was Honorary Physician to the King from 1939 to 1943. 

He was twice married and had one daughter by his first 
wife. 


M. H. C. WILLIAMS, B.M., B.Ch., M.R.C.P. 


Dr. M. H. C. Williams, who was killed in a motor 
accident on July 9, was medical officer to the Dyestuffs 
and Pharmaceutical Divisions of Imperial Chemical 
Industries Ltd. He was 44 years of age. 


A. L. P. writes : The bald announcement of Dr. M. H. C. 
Williams’s death hides a tragedy the size of which is 
extremely difficult to assess. Michael Williams was engaged 
in research work which had already produced results of 
world-wide importance in the industrial field and which, at 
the moment of his untimely death, seemed to be advancing 
significantly in the further elucidation of the problems of 
both industrial and non-industrial tumours. That fate, in 
the form of a car crash, should intervene and cut down 
this man, whose contributions to safety in the toxic pro- 
cesses of the dyestuffs and chemical industry have already 
saved the lives of so many human beings, is indeed a major 
tragedy. 


OBITUARY 


BRITISH 
MEDICAL JouRNAt 


Michael Henry Currer Williams was educated at Harrow 
and Christ Church, Oxford, and completed his medical 
training at St. George’s Hospital. He qualified in 1941. 
graduated B.M., B.Ch. in 1946, and became M.R.C.P. in 
1947. During the war he served in the Royal Naval 
Volunteer Reserve as a surgeon lieutenant attached to 
submarines. Returning to hospital life as registrar at the 
Royal Hampshire County Hospital at Winchester, and later 
at the Radcliffe Infirmary, Oxford, he worked for a time 
at the Medical Research Council’s Pneumoconiosis Research 
Unit. He joined Imperial Chemical Industries Ltd. in 
1948 as medical officer in their Dyestuffs Division, and it 
was then that his tremendous drive and enthusiasm and his 
unquenchable energy became really apparent. 

He was responsible for the supervision of all medical 
aspects of the employment of some 15,000 people, and the 
warmth and zest of his approach and his deep sense of 
vocation endeared him to all with whom he came into 
contact. Even those who met him only once could never 
forget his forceful personality nor fail to be influenced by 
his exuberance and by his intense concentration on the 
problem in hand. By 1955 he had the responsibility for the 
health not only of those in the Dyestuffs Division but also 
of those working in the growing Pharmaceuticals Division 
of LC.1., but throughout his career as an industrial medical 
officer his chief joy and interest was in the research work 
which he carried out, often in his spare time. His 
experiments were always performed in a careful, patient, and 
intelligent way, and were all aimed at the one target—the 
problem of cancer. His technical ability and reputation 
extended abroad to all centres of the study of industrial 
toxicology, and were recognized when he was elected chair- 
man of the Committee on Cancer Prevention of the Union 
Internationale Contra Cancrum, in addition to his member- 
ship of the Cancer Control Commission. 

In his travels he was indefatigable in his efforts to 
persuade countries to abolish the manufacture of substances 
like beta-naphthylamine and 4-aminodiphenyl, which he and 
others had shown to be carcinogenic. ‘fhe success of his 
efforts in most of the larger manufacturing countries is a 
tribute to his persistence and his enthusiasm for any aspect 
of preventive medicine which would reduce the incidence of 
cancer in the industrial population. 

The work which he initiated will continue, but Michael 
Williams, the driving force and the man of such outstand- 
ing personality and character, is irreplaceable. Our deep 
sympathy is extended to his widow and his daughter, who 
may derive some consolation in knowing of the high esteem 
in which he was held throughout the world of industry 
and of medicine. 


‘ 


J. A. GILES, M-B., 5S., D.PH. 


Dr. J. A. Giles, formerly chief inspector at the Home 
Office under the Cruelty to Animals Act, died at his 
home in Newton Abbot on July 4. He was 82. 


James Alfred Giles, who was born on January 22, 1879, 
graduated M.B., B.S. at Durham in 1902. After some 
miscellaneous professional work he took up public health, 
and, having obtained the D.P.H. in 1908, he was appointed 
medical officer of health and school medical officer for 
Wallsend on Tyne in 1911. From 1916 to 1919 he served 
in the R.A.M.C. and in the Medical Service of the R.A.F., 
first on field service in France, later as sanitary officer at 
Halton, and finally as advisory sanitary officer to the Air 
Ministry. He had been specially selected for the last 
appointment in order to organize a scheme of sanitary 
service for the newly formed R.A.F. 

In 1919 he was selected from 100 candidates for the post 
of inspector under the Cruelty to Animals Act, 1876, the 
Act which regulates experiments on animals in the United 
Kingdom. When he took up his duties at the Home Office 
he worked under Sir George Thane, whom he succeeded as 
senior inspector in 1922. At the request of the Department 
he continued in this post until 1946, although he had by then 
passed the official retiring age. 
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His years at the Home Office saw a large increase in the 
number of licensees: in 1920 there were 776 working at 204 
registered places ; in 1946 the numbers were 2,459 and 460 
respectively. It was Giles’s work to consider and advise 
upon applications for licences and certificates under the 
Act, to report upon applications for the registration of 
premises for the performance of experiments, and to visit 
and inspect them and the experimental animals and ensure 
that those who were authorized to do experimental work 
understood their obligations and observed them in letter and 
spirit. For this work he was ideally suited. He had a clear 
and incisive mind which was reflected in his quiet and 
impressive manner of speaking and in his accurate and 
precise minutes which went to the heart of a matter, a good 
presence which ensured a welcome wherever he went, and 
a manner which inspired confidence. He was calm and 
imperturbable and had lots of tact—an indispensable 
qualification. Whether it was a high official at the Home 
Office to whom he was explaining the technicalities of a new 
piece of research or a young scientist to whom he was 
making clear what could or could not be done under his 
licence or certificate, to each he was a wise adviser. Succes- 
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sive generations of licensees, heads of laboratories, professors 
and heads of departments, as well as of Home Office 
officials looked for advice, guidance, and counsel to Giles 
as a wise man of wide experience and balanced judgment— 
and none ever looked in vain. For all recognized him as 
a man of complete integrity with a high standard of duty 
who would always give of his best in word and deed. 

As senior inspector he was for 24 years the professional 
adviser to successive Home Secretaries in a field which is 
particularly apt to become the subject of special controversy. 
Throughout that period—years which saw great and rapid 
developments in medicine and science—Giles made an out- 
standing contribution to the smooth and successful working 
of the Act. It was typical of his unassuming character that 
he asked to be excused receiving an honour in recognition 
of his services. 

Giles was held in high esteem among his colleagues in 
the Home Office. He had a real gift for friendship and was 
the soul of kindness. He took his full part in the social 
life of the office. The sympathy of his remaining colleagues, 
who themselves have lost a close friend, goes out to Mrs. 
Giles in her bereavement.—P. L. C. C. 
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MINISTER’S REVIEW OF HEALTH SERVICES 
HUMAN RELATIONS IN HOSPITAL 


[FROM OUR PARLIAMENTARY CORRESPONDENT] 


Minister’s Aspirations 


The Minister of Health appeared before the House of 
Commons on July 11 in the role of zealot and idealist, 
and found a welcome corresponding to the warmth of 
his own survey of the Health Service and his aspirations 
for its development. His speech was largely an 
examination of hsspital relations, immediately with the 


patient and prospectively with the general practitioner. ° 


The first was related to two recent reports on the 
in-patient’s day* and on obstetrics (which figured 
prominently in the debate) to which he added three 
other urgent tasks in the humanizing of the service— 
noise, visiting hours, and what he called “ communi- 
cations,” a comprehensive but ugly word culled from 
the publicist’s jargon, by which he meant keeping the 
patient and family aware of what was happening to 
him and why. He left for future consideration the 
tribulations of out-patients, about which Mr. KENNETH 
ROBINSON, opening the debate for the Opposition, had 
been severely critical ; and also the time-expired senior 
registrar, whose case he thought was too closely related 
to the recommendations of the Platt Report for separate 
comment. Although he had no announcement to make 
on that report he took a preliminary and favourable 
glance at the prospect of a closer association between 
the general practitioner and the Hospital Service. After 
a diversion into drugs and prescribing, he came back to 
the future of the hospitals, and the opportunity to 
construct a national plan presented by the reports 
collected from regional boards and governors as they 
envisaged it in 1975. 

What he had to say on all these topics is best seen in 
the following sectionalized account. 


Human Relations 


It was very easy, said Mr. PowELL, especially for a vast 
organization like the Health Service, staffed and exercised 


*Ministry of Health—Central Health Services Council, The 
Pattern of the In-patient’s Day, 1961. H.M.S.O., London. 

t+Ministry of Health—Central Health Services Council, Human 
Relations in Obstetrics, 1961. H.M.S.O., London. 


by powerful professions, to forget at times that all of this 
existed for the sake of the patient. He hoped it was under- 
stood that there was no criticism of a particular branch, 
no picking on this or that profession, but simply a recog- 
nition that here was a challenge to all concerned with the 
working of the Health Service. 

He welcomed enormously the two reports, The Pattern 
of the In-patient’s Day and Human Relations in Obstetrics. 
These were not outside criticisms. This was opinion of the 
most valid and well-founded character. He was determined 
that they should not lie idly on the table but should be 
followed up by all concerned. 


Noise in Hospital 


Noise was one of the most disturbing factors in the 
relation between man and man, and certainly between 
the Hospital Service and the patient. A special study had 
been made for the Central Health Services Council which 
the Minister hoped to publish and commend next month, 
together with recent studies made by the King Edward VII 
Hospital Fund. Noise was something which everyone in 
and concerned with hospitals would do well to watch and 
regard as an index of the attention paid to the welfare of 
the patient. 


Visiting Hours 


There had been a great improvement so far as children 
were concerned after the report on their welfare.t Few 
hospitals were left in which, in spirit at any rate, the 
recommendations were noi being complied with. The 
report on in-patients suggested an alternative half-hour 
period in the latter part of the day. Mr. Powell said he 
believed that we had to consider whether we ought not 
to go much further. The half-hour visiting period was a 
relic from the age of the infirmary, of the horse and buggy. 
It did not belong to a period in which people might have 
to travel considerable distances to visit relatives, when the 
hospital services were increasingly centralized and serving 
larger areas, when social habits and behaviour had become 
increasingly unfavourable to the cramming of visits into 


tMinistry of Health—Central Health Services Council, The 
Welfare of Children in Hospital, 1959. H.M.S.O., London. 
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30 minutes of the day. Mr. Powell said he believed that 
this 30-minute period imposed on hospitals far more of a 
burden than it removed, and that a more liberal policy 
in visiting hours would bring relief to the staffs’rather than 
the reverse. Much experiment was going on, but he thought 
this was something to which a further impulse should be 
given. 
“ Communications ” 


By this word Mr. Powell meant the way in which the 
patient, the relatives, and the people who would be con- 
cerned with the patient when he left hospital were given 
information about what was going on. There seemed to 
him, he said, to be often a real failure of communications 
in this sense in the Hospital Service, through no ill-will on 
the part of anyone, but simply from the existence of a 
blind spot. The patient, the relatives, and all those con- 
cerned with him expected and had a right to be treated 
as intelligent persons. 

This impinged on one of the most delicate and important 
professional aspects of the doctor’s duty. It was not in 
the Minister’s mind to offer advice or criticism. But he 
did say there should be a much more general understanding 
of the importance that the patient, his relatives, and those 
concerned with him should never be left in ignorance of 
what was going on, what was intended to be done with 
him, why he was where he was, and all the obvious questions 
which any sentient human being would want to know about 
himself and those for whom he cared. The time had come 
when we ought to give deliberate study to this problem of 
communications. 

To a question, “ What are the Minister’s powers, other 
than that of appeal ? ” he answered ; “I do not think powers 
come into this.” It was not a matter of enforcing behaviour 
on reluctant authorities and people, but of ensuring that 
attention was consistently drawn to good standards of 
practice and to the advice that was made available, distilled 
from experience and diffused through the Service. And 
another question, “Who is to do that?” he answered 
from the example of the two reports already named. The 
publication of those reports, he said, the publicity which 
they had obtained, the discussions which they had 
undergone both in the professions and in the hospital 
service, had in themselves already begun to produce results. 
He could not believe that this was the kind of matter in 
which they ought to proceed by direction. He believed 
that people would respond here to leadership, not least that 
of the professions, with the advantages of experience as it 
was made available. 


Prescription Charge 


Mr. Powell said he did not regard and had never 
recommended the prescription charge as a means of 
appreciably reducing the gross cost of the drug bill. He 
had recommended it as an additional source of finance 
which could be used to good effect elsewhere in the Health 
Service. The gross cost of the Service rose by 11% this 
year, and this year it was taking a higher proportion of 
national income than ever before recorded. It was that 
sort of development that had been safeguarded by the 
prescription charge. 


Drug Bill 

The voluntary price regulation scheme, renewed in an 
improved form this year, had made possible much closer 
discussion and negotiation between the Ministry and the 
industry. Reductions in price which had been made 
following the introduction of the scheme had been worth 
£1,750,000 in a full year’s usage. That was a_ useful 
beginning, but only a beginning. Mr. Powell regarded this 
as a constant activity which had to be a continuing 
preoccupation of his department. Tenders had been called 
for (under the use of the Patents Act provisions) for three 
groups of drugs. The response had been such that new 
contracts covering all these drugs would be in force by 
September 1. He could not indicate what the scale of 
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saving would be, since final prices were not fixed, and there 
would have to be negotiations over the relevant royalty 
payments. 

Good Prescribing 


The Cohen Committee had recommended that, while 
there should be no absolute restriction on the prescribing 
of any drug which the general practitioner thought 
necessary, he need not normally go outside the drugs 
described in the three official books, together with drugs 
in categories N and P. The ultimate sanction against 
excessive prescribing—the Cohen Report recommendation 
ending “he (the practitioner) may be called upon to justify 
his action if the cost of his prescribing is being formally 
investigated "was agreed between the profession and the 
Ministry. But it was not by use of the ultimate sanction 
that that important recommendation of the Cohen 
Committee would produce its effect. It was by a growing 
acceptance by the profession itself of the wisdom and 
rightness of the recommendations as a guide to good 
prescribing. Mr. Powe.t said he believed this could be 
assisted by contact between regional medical officers and 
general practitioners. That was why he had attached 
importance to strengthening the team of regional medical 
officers and to making more time available for them to meet 
and discuss prescribing problems with the doctors in an 
entirely informal atmosphere. 

The hospital sector of the drug bill represented only 
about one-eighth of the total. Its importance was quite 
out of proportion to that ratio, for it was in hospitals that 
a good deal of the pattern of prescribing was fixed. The 
analysis of cost in the hospital service, greatly elaborated 
and improved in recent years, had made it possible to 
compare with some accuracy the cost of drugs in similar 
hospitals and groups. Regional boards had been active in 
drawing attention to apparently unexplained excesses. In 
a number of cases this had resulted in real improvements 
in the control and economy of hospital prescribing. The 
use of these cost statistics and of other cost statistics should 
be pushed much further and harder. 

The co-operation of the medical profession was absolutely 
vital, for the clinical judgment of the medical profession 
must remain sovereign. Since the era marked by the pub- 
lication of the Pilkington Report—he could not himself, 
as Minister of Health, speak of any earlier period—the 
relations between the Government and the professions had 
been extremely cordial and co-operative. Mr. PowELL said 
he would like to express his gratitude for the co-operation 
which both himself and his department had received from 
officers and officials of the British Medical Association and 
the British Dental Assqciation. 


Platt Report 


The Government and the medical profession, he said, 
were engaged together on a study of the Platt Report. 
Good progress had been made, but the stage had not been 
reached when a general statement could yet be made. No 
one who had given attention to the future of the general 
practitioner doubted that a closer link between the hospitals 
and the general practitioner was integral to its solution. 
The proposal for fuller hospital experience before entering 
into general practice would undoubtedly be one means of 
promoting lasting and close connexion between hospital 
and doctor. Another recommendation was that the hospital 
of the future should be able to absorb part-time service 
from suitably qualified general practitioners in specified 
kinds of work to a far greater extent. Mr. Kenneth 
Robinson had expressed some scepticism about the prac- 
ticability of this. But it was a fact that in the Birmingham 
region, for example, no fewer than one general practitioner 
out of every four had a part-time appointment in a hospital. 
Here surely was one of the guide lines for the future. 


National Plan for Hospitals 


The boards had completed their marathon of turning in 
by May 31 their pictures of the Hospital Service in their 
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regions as it should be in 1975. These individual reports 
from 15 regional boards and 36 boards of governors would 
now have to be welded into something which would deserve 
the name of a national plan for the. Hospital Service. That 
must imply the application of national standards and a 
consistent policy. 

When the Hospital Service had worked out its view of 
the next 10 or 15 years, that must be put before the public 
not as a Diktat, not as something which settled and fixed 
all the details, but as a framework within which individual 
decisions could be taken, not as hitherto ad hoc and in 
isolation but against the background of the plan as a whole. 
Mr. Powell said he would hope that, both in its generality, 
in the principles embodied in it, and in its local details, the 
plan would be the object of lively discussion on a national 
and on a local scale. 

Something else which had to be built on the raw material 
provided by the hospital boards was the part to be played 
by the other parts of the Health Service. We had to see 
where the General Medical Services would be fitted into 
this, and how the complementary organizations of local 
health and welfare authorities corresponded. The Standing 
Medical Advisory Committee had at the Minister’s request 
agreed to study, through a subcommittee, the scope of 
the services which the general practitioners should be 
providing in the future. Mr. Powell said he hoped that 
would provide a starting-point for clearer thinking about 
the role of the General Medical Services within the frame- 
work of the Health Service as a whole over the next 10 to 
15 years.» He had brought the local authority associations 
into consultation on this. He would hope to have their 
assistance in working out “the local authority component ” 
of the plan for the Hospital Service, for here the functions 
of the two were in the truest sense complementary. 


Mental Illness 


The boards had thought it right, continued Mr. Powell, 
to adopt broadly the policy of a 50% run-down of beds 
for mental illness over the next 10 to 15 years. If more 
rapid progress was made, as we hoped, we should be able 
to close more of the old hospitals faster. If unhappily, and 
he believed quite improbably, there should be some reversal 
of the trend, it would still be possible to maintain beds 
which would otherwise have been closed. So, although what 
he would claim was a very modest and cautious forecast 
of the future would be embodied in the hospital plan, there 
would be sufficient safeguard and flexibility for account 
to be taken of unfavourable or adverse developments. 

The future pattern of provision for the mentally ill and 
the mentally subnormal must depend to a large extent 
on the provision made outside the hospitals by local health 
authorities. Here the local authorities were showing great 
keenness. The number of places, for example, in training 
centres for the mentally subnormal was rising at a rapid 
rate. There was no reason in all this why the staffs of 
mental hospitals should regard theirs as a dying part of the 
profession. Very much the contrary. It was a part of the 
profession to which life, hope, and vigour were now coming 
for the first time, where opportunities of movement of 
variety, of taking part in stirring developments, were opening 
up all the time. With the more intensive staffing ratio which 
the new mental hospitals would demand, even numerically 
judged this could not be regarded as a diminishing element. 


Obstetric Emergencies and Cottage Hospitals 


Mr. L. Pavirr (Willesden, West, Lab.) made a special 
plea for urgent action to eliminate the ‘“‘ emergencies” in 
obstetrics by the provision of more beds. He wanted also 
a bigger proportion of the senior staff at the Ministry of 
Health giving their attention to the family doctor service ; 
and the establishment of an occupational health service. 

Dr. DoNaLD JOHNSON (Carlisle, Con.) spoke about the 
decline in status of the general practitioner, and quoted 
the report of Professor Gemmill,* of the University of 


*Gemmill, P. F., Brit. med. J. Suppl., 1958,2, 17. 





Pennsylvania, to correct the legend of the overworked 
doctor, but emphasized the growing extent to which the 
general practitioner’s work was concentrated on minor 
maladies to the exclusion of what Dr. Johnson called “ his 
real work.” To remedy this he advocated the retention of 
the smaller hospitals and the cottage hospitals, and the 
extension of health centres—which, however, should not 
be merely multiple surgeries but places where the general 
practitioner could do minor surgery and _ pathological 
examination and have facilities for x-ray and other services 
which would enable him to do a proper standard of work. 

Dr. BARNETT Stross (Stoke-on-Trent, Central, Lab.) 
accepted this as a definition of what the Labour Party 
had originally intended. If the future of the Health Service 
was looked upon not only as a curative service but in real 
terms as a preventive service, every assistance must be given 
to the man in the front line, the family doctor. 


Political Overtones 


There were some political overtones in the debate, and 
inevitably among them the doubled prescription charge. Jt 
was because Mr. K. ROBINSON did not get the assurance 
he sought that there would be no further increases, and that 
the 2s. charge would be reduced if the fall in prescriptions 
continued, that he forced a division at the end of the debate. 
(The Government had a majority of 255 to 193.) 

But it would be unfair to leave Mr. Robinson with only 
that to his credit. He had many constructive suggestions 
to make on humanizing the hospitals ; it was he who spoke 
strongly of an appointments system built on the assumption 
that the time of the consultant was priceless and that of the 
patient valueless. He also voiced the criticism of the 
proposed new grade of medical assistant, and suggested 
that one of the Minister’s priorities should be the reduction 
of general practitioners’ lists. Among many familiar 
observations on the mental health side he renewed the claim 
for a specific grant to local authorities as the only way to 
ensure a rapid expansion of the community mental health 
services on the lines envisaged by the Royal Commission. 
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UNSUCCESSFUL STERILIZATION OPERATION 
[FROM OUR LEGAL CORRESPONDENT] 


On July 14 Mr. Justice Havers gave judgment for the 
defendant surgeon, Mr. Lindsay Morgan Park, of Selly Oak 
Hospital, Birmingham, in an action against him for alleged 
breach of contract or negligence in carrying out an operation 
for hysterotomy and sterilization in May, 1956 (The Times, 
July 15). The action was brought by the patient and her 
husband. 
Medical History 


The plaintiffs were married in 1934 and have six children. 
They were advised by Dr. Geoffrey Gerard Gillam, 
consultant physician at Selly Oak Hospital, that in view of 
the patient’s heart condition a further pregnancy would be 
dangerous to health, and the patient was referred to the 
defendant. Having been advised to undergo a sterilization 
operation, the patient was unable to keep a hospital appoint- 
ment and again became pregnant. She then agreed to have 
the foetus abstracted and to be sterilized. For sterilization 
the defendant used the method of simple ligation of the 
Fallopian tubes, and had not advised the patient to use 
contraceptives. Subsequently the patient again became 
pregnant and gave birth to a stillborn child: she then 
underwent a second sterilization operation, which was 
successful. 

The plaintiffs relied on two contentions: that the method 
used by Mr. Park was ineffective, and that he had not told 
the patient of the risk of pregnancy nor given a warning to 
use contraceptives. There was no suggestion that what was 
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done had not been properly done. By way of defence it 
was said, firstly, that had an operation been performed at 
the time it was first advised it would probably have been 
done by a more efficient method: and, secondly, there were 
practical difficulties preventing a discussion of the effects of 
the operation with the patient while she was in hospital, and 
she had failed to keep an appointment for an interview with 
the defendant six weeks after discharge. 


The Duty to Tell 


Mr. Justice Havers held that Mr. Park was justified in 
deciding that the patient’s cardiac condition made it desirable 
to use the less efficient method of sterilization (evidence had 
been given that the risk of pregnancy involved was about 
1 to 3%). The question then was whether the defendant 
was under a duty afterwards to tell the patient that there 
was a Slight risk of failure and to give her advice. He had 
stated in evidence that it was his practice to tell a patient of 
the risk and to give her advice, but it was not his practice 
to discuss these matters in the ward because of the lack of 
privacy. His practice was to discuss the matter in the out- 
patients’ clinic by appointment afterwards. 

Mr. Justice Havers discussed the advantages and 
disadvantages (as shown by the evidence) of not telling the 
patient of these matters. If such a woman as this patient 
did not know the risk she would suffer a great shock and 
anxiety on realizing that she was pregnant again, and she 
was not given the opportunity to decide for herself her 
future life. On the other hand, if she was not told, she was 
relieved of a load of anxiety and attained tranquillity of 
mind. If told, she would conclude that the operation was a 
failure and her anxiety would increase. There were two 
schools of thought. The court held that in the light of 
present medical opinion and practice a surgeon did not fall 
short of the proper standards of the profession if, in 
circumstances such as these, he did not tell the patient there 
was a Slight risk or advise her to use contraceptives. On 
that view, Mr. Park had not committed any breach of duty, 
even though (through the patient’s failure to keep an 
appointment) he had failed to keep his own normal practice 
of telling the patient. 


Impracticable in Ward 


The court agreed that there were reasons which made it 
impracticable to tell the patient in the ward. Because of 
extreme congestion, there was no privacy, and even if screens 
were erected others could hear. A number of nurses and 
patients were Roman Catholics and they would not tolerate 
any sort of operation for sterilization or advice as to the 
use of contraceptives. Great care had to be taken not to 
offend the nurses. It would have been impracticable in this 
hospital to take the patient out of the ward to speak to her 
in a private room. The doctor was entitled to rely on 
hospital routine and the co-operation of the patient in 
keeping appointments. 

The defendant, who was assisted by the Medical Defence 
Union, did not ask for costs. 
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UNIVERSITY OF OXFORD 


In Congregation on June 22 the degree of D.M. was conferred 
on Mrs. Chrystal H. Ashton. 

Dr. J. G. Widdicombe has been appointed University Demon- 
strator in Physiology from October 1, 1961, to September 30, 
1966. 

Dr. W. M. Cowan, University Demonstrator in Human 
Anatomy, has been elected to a Nuffield Research Fellowship 
in Medicine of Pembroke College, with effect from October 1, 
1961. 


UNIVERSITY OF CAMBRIDGE 


Professor V. B. Wigglesworth has been re-elected into the Quick 
Professorship of Biology for a period of three years ending 
September 30, 1964, 


On June 19 Dr. D. R. Davis was elected into a Professorial 
Fellowship of Clare College. 


UNIVERSITY OF ST. ANDREWS 


At a Graduation Ceremonial on June 30 the following degrees 
were conferred : 

M.D.—'J. J. A. Reid, 2J. G. Grounds, 2E. Nnochiri. 

Cu.M.—'J. S. G. Blair. 

Pu.D.—J. S. Garrow, M.D., A. Khogali, D.K.S.M. 

M.B., Cu.B.—*A. M. Breckenridge, 2W. Gill, ?R. L. Doig, ?S. Pass, 
M. N. E. Allsopp, M. E. Barker, Eileen P. Bland, C. Broadbent, H. S. 
Brownstein, T. Burke, R. K. Carruthers, H. B. Chawla, Jean A. M. Cuthill, 
B. Dennison, C. Dyack, P. S. Eccersley, D. D. A. Germaine, H. G. Gillies, 
F. Grubb, D. M. Hansrod, Olive P. Heron, Valerie M. D. Hind, Jean I. 
Hughes, Dinah E. Jarret, M. E. Jones, Dorothy A. R. Kennedy, Patricia 
J. E. Kennedy, Yvonne L. Kerr, D. J. Kirkpatrick, C. M. Lamplugh, 
Alison A. M. Mackay, A. Mackintosh, D. C. Marshall, Beryl R. Martin, 
L. J. Millan, Margaret D. Milne, Kathleen I. P. Bremner (or Mitchell), 
Jean M. K. Montgomery, E. J. H. Moore, P. O. Morrill, Patricia E. 
Perry, R. S. Pinches, F. J. Reid, T. 1. Riungu, E. A. C. Stewart, Colleen A 
Sullivan, D. I. Thomas, J. D. Thomson, D. B. Winton. 

'With high commendation. *With commendation. *With honours. 


UNIVERSITY OF ABERDEEN 


The following appointments, all from October 1, 1961, are 
announced: Dr. Roy Postlethwaite, Senior Lectureship in Bacterio- 
logy; Dr. M. B. Roberts, Senior Lectureship in Materia Medica 
(Experimental Pharmacology); and Dr. M. J. Williams, Lecture- 
ship in Materia Medica (Therapeutics). 


UNIVERSITY OF DUBLIN 
SCHOOL OF PHysiIc, TRINITY COLLEGE 


The following candidates have been approved at the examination 
indicated : 


M.D.—R C. Gray, Barbara W. M. Partridge, D. B. Taylor. 


UNIVERSITY OF DURHAM 


In Congregation on July 7 the honorary degree of D.Ch. was 
conferred on Dr. Ludwig Guttmann, director of the National 
Spinal Injuries Centre, Stoke Mandeville Hospital, Aylesbury. 

The following degrees and diplomas were conferred on July 7 
and 8: 


M.D.—K. Schapira, D. Tacchi, 'R. Bruce, 'A. H. Snaith. 

M.S.—C. G. Tulloh. 

Pu.D.—In Medicine: 'D. J. Newell, 'S. A. Wassef. 

M.B., B.S.—J. M. Abouna, A. Anim-Addo, K. E. Appiah, Valerie H 
Arthur, Elizabeth S. Atkinson, C. T. Blaiklock, P. Brantingham, J. C. 
Brown, J. O. Brown, M. N. Chamberlain, I. Chorlton, Barbara A. 
Clarkson, Ann Colvin, Barbara M. Cooper, D. Cowan, B. Cruickshanks, 

. M. Darling, Elisabeth A. F. Davidson, P. S. W. Davidson, J. P 
Derrick, K. D. Dick, J. D. R. Ellerton, G. J. Golden, 'J. M. Goodhart. 
R. Graham, A. W. Grant, A. Gunn, O. K. Haraldseide, Jennifer Hardy, 
J. M. Humphries, Isobel A. Kirkwood, Ann M. Lamb, Ann M. Lewis, 
Claire Ludkin, D. W. Marsh, H. F. Marshall, Ann May. Rosalind E. 
Morrison, T. J. P. O'Callaghan, H. C. Y. Odoi, B. N. M. Oliver, Rosalind 
A. Paulin, J. S. Percy, I. D. Porteous R. A. Richardson, D. J. O. Robbin- 
Coker, Elise M. Ross, G. Scrimgeour, Helen J. Sheehan, Zebunnissa Sheikh. 
M. Shenfine, E. Simpson, T. Sinclair, Ann C. Spark, 'M. Steinsvag, Miriam 
Stern, G. K. Taylor, J. Wagget, 'A. H. Wall, T. W. Yellowley. ‘ 

DIPLOMA IN PsyCHOLOGICAL Mepicine.—S. Brandon, P. Leyburn, Clair 
Nelson, R. V. Read. 

1In absentia. 


UNIVERSITY OF LONDON 


The following have been nominated for appointment or 
reappointment as representatives of the University on the 
governing bodies indicated in parentheses: Professor J. L. D’Silva 
(Frencis Bacon Grammar School for Boys and Girls, St. Albans) 
and Professor Miles Weatherall (Owen’s Schools, Finsbury). 


UNIVERSITY OF MANCHESTER 


The following candidates have been approved at the examinations 
indicated : 


M.D.—I. S. Bailey, W. de C. Baker, L. Goldie, J. T. Hughes, G. Taylor, 
D. Robinson. 

Fina M.B., Cu.B.—! 2T. Duckworth, ' 2D. J. Rowlands, I. N. Ashworth, 
G. W. Bowen, Gladys M. Brown, J. K. Brown, B. S. Bryant, Barbara O. 
Butler, Barbara C. Chadwick (née Jackson), B. P. Coghlan, Patricia A. 
Crankshaw, J. J. Cream, G. R. Crowe, E. Curless, Sybil B. Diggle (née 
Elcoat), 2B. J. Fern, T. Fryers, A. Hart, Valerie M. F. Hey, B. Heyworth, 
Anne K. Holden, 2J. Houghton, C. T. Jackson, Corrinne Johnson, D. L. 
Jones, D. L. Kay, N. J. Luft, Margaret J. Marshall, J. O. Martey, D. F. V. 
Matthew, F. N. Mayers, S. A. Parker, Maureen B. Porte (née Phillipson), 
P. J. Pownall, M. Pratt, D. T. Price, A. Redford, E. J. Rhine, Ede Riipalu, 
2N. S. Rowley, Margaret M. Ryan, P. Shorrock, R. Sibbald, D. Spencer, 
2G. W. Spiller, M. J. Taylor, B. D. Tennant. 

DIPLoMa IN PuBLic HEALTH.—G. Safi. st i 

DIPLOMA IN PsYCHOLOGICAL Mepicine.—Part I: L. J. Levene, Shirin A. 
Visram. 


1Awarded honours. 2Awarded distinction in obstetrics and gynaecology. 
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UNIVERSITY OF BIRMINGHAM 


The following have been appointed temporary lecturers in the 
Department of Anatomy from October 1, 1961: Dr. G. Bentley, 
Dr. J. A. Hickman, Dr. M. J. Kestle, Dr. C. C. Rigby, Dr. 
Cc. J. Smallwood, Dr. D. A. K. Woodward, and Dr. J. R. 
Smethurst, 

The following have been appointed representatives of the 
University on the bodies indicated in parentheses: Dr. O. H. 
Wolff (Birmingham Area Nurse Training Committee); Dr. H. W. 
Featherstone (Birmingham Local Medical Trainee Practitioner 
Scheme); Professor T. McKeown and Professor J. W. Orr 
(Regional Cancer (Co-ordinating) Committee). 

The title of University Research Fellow in the Department of 
Physiology has been conferred upon Dr. Hermenegildo Carbajah 
(Institute of Experimental Medicine, University of Madrid) during 
the period of his stay in the University. 

Dr. P. Omo-Dare has been appointed an honorary Demon- 
strator in Anatomy for the Summer Term, 1961. 


UNIVERSITY OF SHEFFIELD 


Dr. P. E. Brown has been appointed full-time Senior Lecturer 
in Preventive Medicine and Public Health. 


UNIVERSITY OF BRISTOL 


N. L. Browse has been approved at the examination for the 
degree of M.D. 


ROYAL COLLEGE OF SURGEONS OF ENGLAND 


On July 6 Professor C. A. Wells, Professor R. Milnes Walker, 
and Professor lan Aird were re-elected, and Mr. N. L. Capener 
and Mr. E. G. Muir were elected, Members of the Council of the 
College., The result of the poll was as follows, the figures in 
parentheses indicating the number of votes polled: Elected, 
Professor Ian Aird (1,207), Professor R. Milnes Walker (1,178), 
Professor C. A. Wells (1,033), Mr. N. L. Capener (712), and 
Mr. E. G. Muir (663). Not elected, Mr. D. H. Patey (638), Mr. 
A. W. Badenoch (602), Mr. Rodney Smith (578), Professor A. M. 
Boyd (573), Mr. D. N. Matthews (548), Mr. David Trevor (421), 
Mr. T. G. I. James (407), Mr. Harvey Jackson (371), Mr. George 
Qvist (363), Mr. R. W. Nevin (351), Mr. R. W. Raven (350), Mr. 
E. C. B. Butler (303), Mr. S. O. Aylett (254), Mr. R. A. Mogg 
(230), Mr. D. S. M. Barlow (222), Mr. C. D. P. Jones (202), and 
Professor Thomas Nicol (158). 


In all 2,640 Fellows voted, and in addition 21 votes were found : 


to be invalid. 


CONJOINT BOARD IN IRELAND 


On July 7 the Licence in Surgery and Midwifery in the 
Royal College of Surgeons in Ireland and the Licence in 
Medicine and Midwifery in the Royal College of Physicians of 
Ireland were conferred on the following successful candidates: 


Stella A. ae T. B. Adesina, G. A. Akinhanmi, ho G. Al Kathiri, 
A. E. Bhabha, J. Cawley, K. Chawla, M. P. Chetty, B. Din, R. M. 
Fernando, J. D. } A W. P. N. Hickey, Nuala M. RR Zofia S. 
Kolosinska, H. M. N. Lamki, B. E. Lane, T. E. Lomas, B. A. 
Majekodunmi, D. K. R. Mootoo, _ M. S. Mosam, Helen B. C. Murray; 
E. B. McKee, H C. McLoughlin, D. McManus, D. M. K. McNeece; R. 
Naran, N. J. Nasser, Sui Choi Ng, C. O’Brien, D. R. Padayachee, M. S. 
Padayachee, J. M. Parekh, S. R. Ramkissoon, Maria E. L. C. de Sa, M. B. 
Sheikh, A. Singh, S. A. S. Syed, R. M. Thomas, J. P. van Heerden, D. J. 
Ward. 





Vital Statistics 








Tuberculosis Case-finding by M.M.R. 


Between 1955 and 1957 more than ten and a half million 
examinations were carried out by mass miniature radio- 
graphy units in England and Wales. During this period over 
95,000 cases of respiratory tuberculosis were notified, and 
of these 20,501 (nearly 22%) were discovered as a result of 
mass miniature radiography. The prevalence of active 
tuberculosis was higher among the girls and young women 
examined by mass miniature radiography than among men 
of the same ages, but above the age of 35 men showed a 
higher prevalence. 

According to this survey the prevalence of tuberculosis 
was low among men employed in agricultural, professional, 
or administrative work ; it was about average among clerical 
workers and skilled manual workers; and it was above 
average among shop assistants, personal service workers, and 
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unskilled manual workers. An apparently high prevalence 
of tuberculosis was found among bus and tram conductors, 
merchant seamen, kitchen hands, and publicans, innkeepers, 
and barmen.—Mass Miniature Radiography. A Report on 
Three Years’ Examinations in England and Wales, 1955- 
1957, by M. A. Heasman. H.M.S.O., London. Price 15s. 
net. 


Road Casualties in May 


Five hundred and eighty people died from road accidents 
during May. Of this total, 197 were pedestrians, 174 were 
motor-cycle, scooter, or moped riders, 145 were drivers or 
passengers in cars and other vehicles, and 64 were pedal- 
cyclists. The final figures for Whitsuntide show that over 
the four days of the holiday—May 19 to 22 inclusive—there 
were 88 road deaths in Great Britain. This was six fewer 
than at Whitsuntide, 1960. The seriously injured numbered 
1,151, 56 fewer than in 1960. It is estimated that motor 
traffic over the holiday was about the same as at the 
previous Whitsuntide. 

Casualties among children in each of the first five months 
of 1961 were heavier than in the corresponding month of 
1960. Among children on foot casualties in the first five 
months totalled 12,735, 13% higher than a year previously. 
Car drivers and passengers also continued to show a large 
percentage increase in casualties compared with a year 
earlier. This increase amounted to 17% in the total of 
killed and seriously injured compared with the first five 
months of 1960. Car traffic over the same period increased 
by about 14% 

Infectious Diseases 


Areas where the numbers of notifications were high in the 
latest two weeks for which figures are available. 


Week Ending 


Dysentery July 1 July & 
Kent ace a ahd 27 45 
Malling R.D. ae: ed ok 10 42 
Lancashire... a9 on sass 85 87 
Liverpool C.B._... i om 17 31 
Staffordshire ... ‘ A 42 46 
Newcastle-under- Lyme M. ae 12 21 
Newcastle-under-Lyme R.D.... 14 18 
Glamorganshire a e 2 31 
Swansea C.B. iz 13 
Cardiff R.D. 0 14 
Dundee 15 28 
Measles 
Devonshire ... Sai = Fan 495 459 
Plymouth C.B._... ee Boe 202 178 
Gloucestershire he ie Ses 913 623 
Bristol C.B. th baie a 317 179 
Lancashire ... a tee ER? 927 850 
Liverpool C.B.... “e ae 162 195 
Staffordshire , at = 910 716 
Stoke-on-Trent C. B. fag a 307 195. 
Acute poliomyelitis 
Lancashire F bine 4 7 
Liverpool C.B.... Zz 2 
Yorkshire West — 1 4 
Leeds C.B. 0 2 
Glamorganshire 4 5 
Cardiff C.B. 1 2 
Swansea C.B. ia 2 2 
Food-poisoning 
Cambridgeshire : 4 16 
Cambridge M.B. ... 4 15 
Yorkshire West Riding 10 18 
Sheffield C.B. 1 17 


Graphs of Infectious Diseases 


The graphs below show the uncorrected numbers of cases 
of certain diseases notified weekly in England and Wales. 
Highest and lowest figures reported in each week during 
the years 1952-60 are shown thus --- - - - , the figures for 
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1961 thus ————-. Except for the curves showing notifica- 
tions in 1961, the graphs were prepared at the Department 
of Medical Statistics and Epidemiology, London School of 
Hygiene and Tropical Medicine. 
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INFECTIOUS DISEASES AND VITAL STATISTICS 


Summary for British Isles for week ending July 1 
(No. 26) and corresponding week 1960. 


Figures of cases are for the countries shown and London administrativ 
county. Figures of deaths and births are for the whole of England and 
Wales (London included), London administrative county, the 17 principa 
towns in Scotland, the 10 principal towns in Northern Ireland, and the 14 
Principal towns in Eire. 

A blank space denotes disease not notifiable or no return available. 

The table is based on information supplied by the Registrars-General of 
England and Wales, Scotland, N. Ireland, and Eire, the Ministry of Health 
and Local Government of N. Ireland, and the Department of Health of Eire 


























1961 1960 
CASES Szgis|/.|s “esis |e|s 
ee lElsl/SleleasleB]eitle 
we [AlAl|Zlm@l]oesr/4lalzia 
Diphtheria o;| of o| of ft 2) o 2) @ 
Dysentery : | 432 34) 145 14 12 706; 87) 182 12 8 
Encephalitis, acute | 4 0 0 3 o| oO 0! 
nee fe |e | | a eee Eee 
Enteric fever: | 
Typhoid 0 0 0 0) 2| 0 1 0 
Paratyphoid 3 0| 0) 0) 4 0 0 0 
Food-poisoning 91, 17| 6 1| 241, 34) 61, 0, 
Infective enteritis or} | 
diarrhoea under | } 
2 years | 13, 34 14; 41 


Measles* 15,248 347 157, 230 210] 2,674 134 40. 5 45 


Meningococcal in- 





fection 28 2! 13 0 19 Oo 18 1| 
Ophthalmia neona- | | 

torum ; | 13 1 3 0 20 1 7\ 0 
Pneumonia‘ ue 203) 14 113 0 1 145 7; 118} 5; 4 
Poliomyelitis, acute:| 1 

Paralytic 12 0 l 13 2 0,1 

Non-paralytic 3 1 ls 0 { 5 2) 24s ¥ 8 
Puerperal fever§ . 163 25 il 1 158! 28! 7\ 0! 1 
Scarlet fever - 358, 18! 29) 15! 12 378; 14, 24) 10 13 
peas ————$ | | | | __} | —__}-_) 
Tuberculosis: | | } ' 

Respiratory 407; 34) 76) 16 397| 36) 61 19 

Non-respiratory 58; 4) 13) 5} 55 7 on. 2 





Whooping-cough 










































































1961 1960 
DEATHS it a nee ff Se 
316/81 /S) ee |8is8 ics 
oe}; S3/8izZ)/a] ar | 3) 28 wa 

Diphtheria i o| of o of o o| o of of o 
pate eee See Se ee ee ee ee Es Sy ee 
Dysentery 0 0 | 0 0 0 { 
jatpaaapeaas aoe) ee a a a AE Ey eee 
Encephalitis, acute ¥y O 0 0, 0 
Enteric fever : 0; 0 0 0; 0 0 » 0 
Infective enteritis or | | | 

diarrhoea under | 

2 years . 6 0 0 1 0 4 O 1} 0 0 
Influenza... ..| 6, 0 Of OF 1 3, 0° «0 0 0 
Measles | of Of O| Of 2 0 0 0 0 
Meningococcal in- | 

fection 0} 0 | 0 1 
Pneumonia _ ; ~ 445 35} 13) 17/ 13 322} 23; 10; 10! 8 
Poliomyelitis, acute 1 1| 0 0 1, 0 | 0 0 
Scarlet fever ..| 0 0 0 0 O | 0 of 0, 0 
Tuberculosis: | mt 

Respiratory , 78 f 3) 4 S 0 1 63 { 8 2} 0 0 

Non-respiratory YU 2s 1,0; 0 ; 0 o| 600 1 
Whooping-cough ( 0; oO 0 oO 0 0 1 0 oO 


Deaths 0-1 year .. | 321, 31/ 16 3) 12] 267| 29 26 8| 19 
Deaths (excluding | | | 
stillbirths) 8,995| 723] 525| 112) 167] 8,075) 648) 470, 111 167 





LIVE BIRTHS... | 15,625 1408] 998] 269) 413] 15,470'1287|1012| 267, 402 





23 


| 
{ 





STILLBIRTHS * 296| 27| 2s| 302| 24 





* Measles not notifiable in Scotland, whence returns are approximate. 
+t Includes primary and influenzal pneumonia. 
§ Includes puerperal pyrexia. 
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Medical News 








Nuffield Foundation’s Annual Report 

The Nuffield Foundation’s grants allocated in the year 
1960-1 passed the £2m. mark. Its income has grown so 
rapidly that it has more than doubled its grants in the space 
of three years. During the year under review £385,000 was 
distributed to the Commonwealth. The sum of £250,000 
was set aside for the further development of industrial health 
schemes in the United Kingdom and £600,000 devoted to 
other medical projects. The rest of the income was spent 
on scientific. social, and educational projects, and on fellow- 
ships and scholarships. 

Some of the principal grants which have not already been 
reported include: Middlesex Hospital Medical School, 
(1) £220,000 to meet the capital cost of building and equipping 
a Nuffield Institute of Nuclear Medicine, (2) £45,000 to establish 
a research unit in biology as applied to medicine, under the 
direction of Professor D. R. Newru ; Liverpool School of 
Tropical Medicine, £70,000 towards the cost of an extension to 
the Liverpool School of Tropical Medicine to enable it to 
collaborate with schools of tropical medicine and endemic diseases 
in Ghana and in Thailand by expanding its facilities for post- 
graduate medical training and basic research; University of 
Manchester, £60,000 to provide the department of audiology and 
education of the deaf with more and better accommodation for 
its clinical work and research on deafness in infancy and early 
childhood ;- University of Birmingham, £36,000 over five years for 
research in the department of medicai biochemistry and pharma- 
cology, under Professor A. C. Frazer, on the biological effects of 
oxidized fats. The East African Institute of Malaria and Vector 
Borne Diseases, Tanganyika, receives £29,000 over five years for 
a study of the effects of malaria on African vital statistics, under 
the direction of Dr. G. PRINGLE, director of the Institute, and 
University College Hospital, Ibadan, Nigeria, £20,000 for angio- 
cardiological research equipment. 


Parking Badge for Disabled Drivers 

The Minister of Health, Mr. ENocH PoweLtL, has asked 
the 146 welfare authorities in England and Wales to issue 
special free car badges for severely disabled drivers to help 
with parking problems. The badge will not confer any 
legal rights or privileges, but it will help the police to assist 
disabled drivers in parking and to exercise discretion in 
their favour wherever possible. The badge is an appro- 
priately worded bright yellow metal disk. 


Hospital of St. John and St. Elizabeth 

The Hospital of St. John and St. Elizabeth is celebrating 
the diamond jubilee of the opening of its present buildings 
in St. John’s Wood in 1901, and on July 17 the Lord 
Mayor and Sheriffs of the City of London visited the 
hospital to mark the occasion. The hospital, which is 
dependent on voluntary contributions, has opened a 
Centenary Fund to enable it to repay outstanding liabilities 
of over £70,000, to create a reserve fund, to re-equip some 
of the medical, surgical, and technical departments, and to 
extend the nurses’ home. The hospital’s address is 60 Grove 
End Road, London N.W.8. 

The Hospital of St. Elizabeth was founded in 1856, at the close 
of the Crimean War, in Great Ormond Street. It was run by 
Sisters of Mercy who had worked in the Crimea with Florence 
Nightingale. In 1863, when the Chapel of the Sovereign and 
Military Order of the Knights of St. John of Jerusalem, of 
Rhodes, and of Malta was built, the hospital took its present 
name. In 1898 the hospital property was sold to the Hospital 
for Sick Children. Loudoun Hall in St. John’s Wood was 
bought, and the present hospital was gradually developed on the 
Site. 

Hostel for Alcoholic Patients 

The West London Mission has adapted Hungerford 
House as a hostel—to be known as St. Luke’s House—for 
the care and treatment of alcoholic patients, and it was 
formally opened on July 13. The hostel has the support of 
the London County Council health department and the 
Prison Commissioners, and will co-operate closely with the 
alcoholic unit which has been instituted at H.M. Prison, 


Pentonville. All residents will follow a trade and be 
expected to pay towards their upkeep. The warden is Mr. 
N. INGRAM-SMITH and the consultant psychiatrist Dr. B. M. 
MERRIMAN. 


Hebrew University’s Henry Cohen Lectureship 

The Medical Group of the British Friends of the Hebrew 
University of Jerusalem have founded a visiting lectureship 
in honour of Lord CoHEN OF BIRKENHEAD. The Henry 
Cohen Lectureship, as it will be called, will enable a dis- 
tinguished British medical man to visit Israel cach year for 
a few weeks and lecture on some aspects of British 
contributions to medicine. 


New Psychiatric Hospital in Hong Kong 

Castle Peak Hospital, the new 1,000-bed psychiatric hos- 
pital in Hong Kong, was opened recently by the Governor, 
Sir ROBERT BLACK. 

The hospital consists of ten blocks of buildings, some one 
story and others two stories high. There are consulting rooms, 





an operating theatre, a room for radiography, a dental clinic, a 
concert hall with a stage, and a meeting hall, as well as the 
usual wards which all have their own gardens. There is a 120- 
bed unit for cases of drug addiction. A training school for 
psychiatric nurses has also been established in the hospital. The 
pattern of legislation in the colony for the care of the mentally 
ill closely follows that recently enacted in the United Kingdom. 
(Photograph by courtesy of Hong Kong Government Information 
Services.) 


Director of Research, MciIndoe Memorial Research Unit 

Dr. MorTEN SIMONSEN, lecturer in immunology, University 
of Copenhagen, has been appointed director of research at 
the McIndoe Memorial Research Unit (Blond Laboratories, 
Queen Victoria Hospital, East Grinstead), which is devoted 
to the study of tissue transplantation and associated 
problems of wound healing. Dr. Simonsen, who is 40, is 
known for his work on the graft versus host reaction in 
homotransplantation. 


Revised Code on Radiation Hazards 

A second draft of the Ionizing Radiations (Sealed 
Sources) Regulations, 1961, has been published (H.M.S.O., 
price 9d. net). It takes the place of the draft published 
on April 29, and in the main merely clarifies the meaning 
of its predecessor. Any objections should be sent to the 
Minister of Labour, 8 St. James’s Square, London S.W.1, 
by July 29. 


Treatment of Psychiatric Patients under Security 
Conditions 

The Minister of Health, Mr. ENocH Powe Lt, has asked 
all the regional hospital boards in England and Wales to 
review the arrangements in their regions for giving 
psychiatric treatment under security conditions. His 
request is based on the report of the Working Party on 
the Special Hospitals—Broadmoor, Rampton, and Moss 
Side—which recommended that security arrangements, short 
of those at the Special Hospitals, should continue to be 
provided in the National Health Service. A patient should 
be admitted to one of the three Special Hospitals only in 
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the last resort and if it was clear that he could not reason- 
ably be treated within the N.H.S. Mr. Powell has also 
commended to the boards a further recommendation by 
the Working Party that there should be set up diagnostic 
and treatment centres for patients whose aggressive, anti- 
social, or criminal tendencies make diagnosis, treatment, and 
management specially difficult. 


Oliver Memorial Fund Award 

The Oliver Memorial Fund is making its fourteenth 
annual award of £50 to a British subject whose original 
work or services in connexion with blood transfusion is 
considered to be a notable contribution to the research 
organization or donor aspect of the subject. Applications 
should be submitted by September 30 to the Honorary 
Secretary, Mrs. F. E. BEpBorouGH, 105 New Park Avenue. 
London N.13. 


People in the News 
4Sir Joun Peet has been appointed surgeon-gynaecologist 
and Mr. J. C. Hoao aurist to H.M. the Queen. 

4Dr. Avastair Heron, Ph.D., director of the Medical 
Research Council’s Unit for Research on Occupational 
Aspects of Ageing at the University of Liverpool, has been 
appointed chairman of the Preparation for Retirement 
Committee of the National Old People’s Welfare Council. 


COMING EVENTS 


Institute of Diseases of Chest.—Clinical demonstrations, 
free to medical practitioners, will be continued in lecture 
room of Institute (in grounds of Brompton Hospital, Fulham 
Road, London S.W.3) on Fridays at 5 p.m., August 11 to 
end of September. 


33rd Session of International Statistical Institute— 
Paris, August 28-September 7. Will include meeting on 
“Smoking and Lung Cancer and Associated Questions.” 
Details from Dr. J. BERKSON, Mayo Clinic, Rochester, 
Minnesota, U.S.A. 


Ist International Congress on Cytology.—Sponsored by 
International Academy of Gynaecological Cytology ; 
Vienna, August 31-September 2. Details from Dr. F. 
OSMOND-CLARKE, Chelsea Hospital for Women, Dovehouse 
Street, London S.W.3. 


International Union of Railway Medical Services 
(U.LM.C.) Congress.—Istanbul, September 5-9. Main 
subject will be health standards and periodical medical 
examinations for employees, and arrangements to be made 
for those found to be unfit. Medical implications of such 
devices as automatic warning system of train control will 
also be discussed. Details from Dr. J. S. Grant (vice- 
president of Union), Regional Medical Officer, Eastern 
Region, Marylebone Station, London N.W.1. 


Training Course for Hospital Chaplains.—Organized by 
Hospital Chaplaincies Council of the Church Assembly, 
September 18-22, King’s College Hostel, Vincent Square. 
London S.W.1. Course will include visits to London teaching 
hospitals and lecture by pathologist on forensic medicine. 
Details from Rev. KENNETH CHILD, Hospital Chaplaincies 
Council, Church House, London S.W.1. 


20th International Postgraduate Medical Course. — 
Organized by Czechoslovak Society of Physical Medicine, 
September 18-23, Karlovy Vary, Carlsbad. Main subject, 
“ Diabetes Mellitus.” Details from Society at 7 Albertov, 
Prague 2, Czechoslovakia. 


3rd Meeting, International Association of Gerontology, 
European Clinical Section—The Hague, Netherlands, 
September 13-16. The following subjects will be discussed 
in relation to old age: mental disability ; cancer ; haemato- 
poiesis; professional adaptation; nutrition; sexual 
problems. Details from Dr. E. WoopDForD-WILLIAMS, 
Department of Medicine and Geriatric Medicine, General 
Hospital, Chester Road, Sunderland, Co. Durham. 
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NEW ISSUES OF SPECIALIST JOURNALS 


The journals listed below are obtainable from the Publishing 
Manager, B.M.A. House, Tavistock Square, London W.C.1}. 


BRITISH JOURNAL OF INDUSTRIAL MEDICINE 


The Effect of Film Quality on Reading Radiographs of Simple Pneumo- 
coniosis in a Trial of X-ray Sets. F. D. K. Liddell. 

A Survey of the Methods Developed in the National Coal Board’s 
Pneomoconiosis Field Research for Correlating Environmenta! 
Exposure with Medical Condition. J. W. J. Fay and J. R. Ashford 

Sickness Absence of Women Bus Conductors in London Transport (1953- 
1957). C. J. Cornwall and P. A. B. Raffle, 

OVWfaction Tests. 1. Dingwall Fordyce. 

Ansosmia in Alkaline Battery Workers. R. G. Adams and Norman 
Crabtree. 

The Kidney in Lead Poisoning. Zdenko RadoSevi¢é, Marko Sari¢é, Tihomi! 
Beriti¢, and Jelica Knezevicé. 

Trithion Poisoning. C. E. D. Hearn. 

A Study of 104 Cases of Migraine. A. J. Childs and M. T. Sweetnam 

Book Reviews. 


Volume 18, No. 3. (Quarterly; £3 annually.) 


SOCIETIES AND LECTURES 


A fee is charged or a ticket is required for attending lectures marked cs 
Application should be made first to the institution concerned. 
Wednesday, July 26 
CAMBRIDGE UNIVERSITY: SCHOOL OF CLINICAL RESEARCH AND POSTGRADUATE 
MrpIcaL TEACHING.—At Addenbrooke’s Hospital (Postgraduate Lecture 
Room), 4.15 for 4.30 p.m., Professor Gilbert H. Glaser (Yale University 
School of Medicine): Bioelectric Properties of Dystrophic Muscle. 
EpGware Generat HOosPITAL.—8.30 p.m., symposium to be opened by 
a Blanshard: Recent Advances in the Aetiology of Diabetes 
ellitus. 
Rovat Free Hosprtat, Gray’s Inn Road, London W.C.—S.15 p.m., Dr. 
. A. Briscoe (New York): Assessment of Pulmonary Function. 
WHITTINGTON HospttaL.—At Museum Lecture Theatre, Archway Wing. 
Symposium on Chest Diseases in Children, 11.30 a.m., Dr. Edwin L. 
Kendig, jun. (Richmond, Virginia), Sarcoidosis in Children; 12 noon, 
Dr. Warren S. Chernick (Philadelphia), Composition of Tracheobronchial 
Secretions in Cystic Fibrosis ; 12.30 p.m., Dr. L. B. Strang (Hammersmith 
Hospital), Methods for Studying Respiratory Dysfunction in Children : 
2 p.m., panel discussion on Pulmonary Tuberculosis in Children. 


Friday, July 28 
BRIGHTON G.P.-OBSTETRICIANS’ FORUM.—At Royal Pavilion, Brighton. 
8.30 p.m., Professor J. C. McClure Browne: Toxaemia of Pregnancy. 


APPOINTMENTS 


BIRMINGHAM REGIONAL HospitaL Boarp.—J. A. H. Brown, M.D., 
D.T.M.&H., Whole-time Consultant Pathologist to Stoke-on-Trent Group 
of Hospitals; A. V. Jenkins, M.B., B.S., F.F.A.R.C.S., Whole-time 
Consultant A hetist to Birmingh (Selly Oak) and (Sanatoria) Groups 
of Hospitals. 

EMANUEL, RICHARD W., D.M., M.R.C.P., Assistant Director, Institute of 
Cardiology, and Honorary Assistant Physician, National Heart Hospital. 

HospPiTaL FOR Sick CHILDREN, Great Ormond Street, London W.C.— 
N. V. Freeman, M.B., B.Ch., F.R.C.S.Ed., House-surgeon ; Lily Thomas, 
M.B., B.S., D.C.H., Assistant Resident Medica! Officer, Tadworth ; Pau! S. 
Leitman, M.D., House-physician (sponsored). 

LrverPoo. ReGionaL Hosprtat Boarn.—J. F. Cogan, M.B., Cb.B., 
F.R.C.S., D.O.. Part-time Consultant Ophthalmologist at Chester Royal 
Infirmary. } 

MANCHESTER REGIONAL HospPrtat BoarD.—R. Gillett, B.M., B.Ch., 
D. Path., Whole-time Consultant Pathologist, Salford Group of Hospitals ; 
J. Spooner, Med.Dip., Whole-time Assistant Psychiatrist, Brockha!l! Hospital, 
Langho, near Blackburn; T. V. A. Harry, M.B., Ch.B., D.P.M., \Whole- 
time Assistant Psychiatrist, Whittingham Hospital, near Preston ; 1. Parbhoo, 
L.R.C.P.&S.1., Whole-time Senior Casualty Officer, Blackburn Rovai Infirm- 
ary; W. P. Lineen, M.B., B.Ch., Whole-time Senior Casualty Officer, 
Bolton Royal Infirmary; A. L. Thorburn, M.D., D.P.H.. Assistant 
Venereologist (three half-days weekly), St. Luke’s Clinic, Salford (joint 
appointment with United Manchester Hospitals). 








BIRTHS, MARRIAGES, AND DEATHS 


DEATHS 


D’Netto.—On June 26, 1961, at St. Giles’ Hospital, Camberwell, Maric: 
Therese Maud D’Netto, M.R.C.S., L)R.C.P., D.Obst.R.C.0.G., D.C.H 

Elektorowicz.—On July 5, 1961, at Easterdale, St. Cyrus, Montrose, Angus, 
Adam Elektorowicz, M.D.. formerly of Edinburgh, and Warsaw, Poland. 

Fernandez.—On June 26, 1961, at 48 The Rowans, Bramhope, near Leeds, 
= Peter Fernandez, M.D., D.P.H., late of 9 Blenheim Terrace, 

eds 2. 

Hamand.—On June 25, 1961, at his home, Donnington Elms, Newbury, 
Berks, Charles Robert Hamand, L.R.C.P.&S., L.R.F.P.S., aged 53. 

Hayes.—On July 6, 1961, at the Royal Infirmary, Sheffield, Yorks, Lionel 
Chattock Hayes, M.B., Ch.B., D.P.H., Major, R.A.M.C., retired, of 
73 Knowle Lane. Sheffield, aged 77. 

Jones.—On June 24, 1961, in London, Arthur Maddock Jones, T.D., 
M.R.C.S., L.R.C.P., of Stronsa, Penrhyn Bay, Llandudno. 

Metklejohn.—On June 27, 1961, at St. Mary's Hospital, Portsmouth, 
Hants, Norman Sinclair Meiklejohn, D.S.0., M.R.C.S., L.R.CP., 
Surgeon Rear-Admiral, R.N., retired, aged 82. 

Shand.—On June 25, 1961, at 15 Queens Keep, Southsea, Hants, Jonathan 
Shand, C.B., M.B., C Surgeon Rear-Admiral, retired, a: 95. 


ite ged 
Simpson.—On June 26, 1961, John Thomas Simpson, M.D., of 13 Barts: 
Avenue, Folkestone, Kent. 
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Any Questions ? 








We publish below a Selection of those questions and 
answers which seem of general interest. It is regretted 
that it is not possible to supply answers to all questions 
submitted. 


Lemon Juice and Slimming 
Q.—How does lemon juice help to reduce weight ? 


A,—I am unaware of any convincing evidence that lemon 
juice, whether fresh or in the form of pure lemon juice, 
has any specific effect towards weight reduction. When 
taken diluted with water and with little or no added sugar, it 
provides a refreshing drink of low calorie value, but, apart 
from this, it has no particular weight-reducing properties. 


Occipital Pains 


Q.—Patients can sometimes point to small areas at the 
base of the occiput which are tender to pressure. They 
complain that these tender spots cause headaches, or that 
headaches, both frontal and occipital, seem to radiate from 
them. What is the nature of these lesions? Can they be 
treated effectively ? 


A.—One of the commonest causes of occipital headaches, 
after the age of 55, is cervical spondylosis. In such cases 
areas tender on pressure may be found in the occiput as 
well as in the muscles of the shoulder girdle. Rheumatoid 
arthritis of the cervical spine may also cause referred pain, 
but signs of this disease are usually present elsewhere. The 
pain of malignant metastases is usually, but not invariably, 
more persistent and severe. Occipital glands, when present 
from rubella or infection or infestation of the scalp, are 
usually not tender. The treatment, therefore, is of the 
underlying condition. Infiltration of the tender areas with 
local anaesthetic may occasionally prove helpful, but usually 
it does not. Phenylbutazone or hydroxyphenylbutazone by 
mouth in small doses of 100-300 mg. a day, if tolerated, 
may help considerably when simple salicylates are not 
enough. Heat, followed by exercises, is usually helpful 
when the underlying cause is an osteo- or rheumatoid 
arthritis. The idea of a primary fibrositis is much less 
popular than it was, and luetic meningomyelitis is almost 
non-existent to-day. 


Pain in Sinusitis 


Q.—Pain from sinusitis is apt to come and go at regular 
times. Why should there be this periodicity ? 


A.—The pain from infection of the antrum can occur at 
any time, although it tends to be aggravated by physical 
exertion. However, there is a very characteristic periodicity 
in the pain of a chronic frontal sinusitis. It tends to come 
on about an hour or two after rising, to reach its height 
about midday, and then to taper off gradually until it 
disappears in the mid-afternoon. There has never been 
any really satisfactory explanation for this periodicity, but 
it is possible that the onset of the pain is associated with 
increased activity during the course of the day, and that 
the cessation of the pain may be associated with spontaneous 
drainage. 


Typewriting and Haemophiliacs 
Q.—A severe true haemophiliac under my care has been 
advised against typing because it might provoke bleeding 
into the fingers. He has had frequent bleeding episodes into 
the large joints but never into fingers or wrists. Is their 
any evidence that typing is likely to cause such bleeding ? 


A.—Theoretically it is possible that vigorous typing might 
provoke bleeding in the fingers or finger-joints, but in actual 
practice I have never seen or heard of this happening. Since 
this type of activity would be a very suitable form of employ- 
ment for a severe haemophiliac, practical experience does 


not suggest that it should be discouraged unless the patient 
does actually have such a bleeding manifestation happen 


to him.’ 
REFERENCE 


 Israéls, M. C. G., Nour-Eldin, F., and Wilkinson, J. F., Postgrad. med. 
J., 1959, 35, 514. 


Break in Immunization Course 


Q.—What should be the routine for completing the 
immunization against diphtheria in an infant who has had 
one injection, but, for some reason or another, the second 
and subsequent injections have not been given, and a gap 
of the order of three months has elapsed since the only 
injection was given? 

A.—It is probable, in this country at the present time, 
that the single injection of diphtheria vaccine given to the 
infant was in the form of either F.T. or triple vaccine 
(D.T.P./Vac). If the infant was under 6 months of age 
at the time, two further doses of either preparation, separated 
by four to six weeks, would now be sufficient to complete 
the primary course of immunization—provided a reinforcing 
dose is given later at, say, 15 to 18 months. This last dose 
is an essential part of the programme, because the effect of 
the first dose of vaccine (at less than 6 months) must be 
in some doubt. It cannot be known whether or not the 
interference by maternally transmitted antibodies was such 
as appreciably to suppress the infant’s initial response to 
the vaccine. 

If the infant was aged 6-12 months when first vaccinated, 
two further doses of diphtheria vaccine, separated by four 
to six weeks, would also suffice to give protection, and 
reinforcement should not be necessary for two to three 
years, or even until school entry. 

A gap of the order of three months between the first 
and second injections is just about the permissible limit. 
There is so great a degree of individual variation that it is 
not possible to be dogmatic on this point, but if the gap 
exceeds three months it is good policy to restart the primary 
course. 


Eventration of Diaphragm 


Q.—What is the significance of eventration of the 
diaphragm? Could it be responsible for respiratory lesions 
such as collapse or infection of lower-lung segments, or for 
dyspeptic symptoms ? 

A.—In eventration the diaphragm occupies an abnormally 
high position. It is almost always unilateral, the left side 
being much more commonly affected than the right. It may 
be temporary or permanent, but if it persists for many 
months the diaphragmatic muscle atrophies and is eventually 
replaced by fibrous tissue. 

A developmental cause is likely in children, leading to 
incomplete descent, and other developmental abnormalities 
may coexist. A similar cause is often suspected in adults, 
but difficult to prove. Among the more obvious causes 
are trauma, poliomyelitis, and invasion of the phrenic nerve 
by a bronchial carcinoma or its glandular metastases. 
Sometimes a sudden onset of dyspnoea, usually in an adult 
past middle age, can be accounted for by a partial or 
complete paralysis of a hemidiaphragm. When this happens 
a virus infection, possibly by a Coxsackie strain, should be 
suspected, and recovery may take place within a few months. 

The principal respiratory symptom is dyspnoea, which is 
most likely to be noticed when a hemidiaphragm suddenly 
becomes paralysed. The inevitable crowding of the air 
passages at the base of the lung on the affected side promotes 
stasis, and to that extent predi:poses to infection, but basal 
collapse and suppuration are not characteristics of eventra- 
tion. Indeed, when they coexist a common cause, such as 
bronchial carcinoma, should be suspected. 

Dyspeptic symptoms are particularly associated with 
eventration of the left half of the diaphragm. They are 
mainly related to distortion of the stomach, which may 
contain a large bubble of air below the diaphragm. Eructa- 
tions and a feeling of heaviness in the epigastrium are the 
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commonest symptoms. Sometimes a “ paradoxical dys- 
pepsia ” exists, in which solids are more easily swallowed 
than fluids and no loss of weight occurs. 

The causes of eventration of the diaphragm, with or 
without paralysis, are varied and sometimes serious. They 
must be systematically considered in each case if errors of 
diagnosis are to be avoided. 


Preserving Blood 


Q.—What methods are available for the preservation of 
whole blood for long periods? What are the respective 
merits of such preservation by glycerolization or by the use 
of liquid nitrogen for rapid cooling ? 

A.—When blood is to be preserved over a period of years, 
the temperature of storage must be well below freezing point. 
Two methods are available to minimize the haemolysis that 
occurs when blood is frozen. In the first glycerol is added. 
This enables the blood to be frozen slowly over a period of 
hours, and storage for long periods can be effected at 
—45° C. (or lower). The disadvantage of glycerol is that 
it must be removed from the red cells by washing before 
transfusion, and this requires a relatively complicated centri- 
fuge. The second method is to freeze the cells down to 
very low temperatures during a period of a few seconds. 
using liquid nitrogen or solid carbon dioxide as coolants. 
The advantage of this method is that the additives needed 
to minimize haemolysis can be sugars, such as dextrose or 
lactose, and these need not be removed before transfusion. 
The disadvantages are that special equipment is needed to 
carry out the extremely rapid cooling process ; that haemo- 
lysis cannot be completely prevented ; and that the highest 
storage temperature is —93° C. 


Effect of Frying on Fats 


Q.—What is the reason for advising patients with a peptic 
ulcer to avoid fried foods? What is the difference in these 
cases between fried and grilled foods, which are often 
permitted ? 


A.—Heating fats, as in frying, causes chemical changes 
that are greater the higher the temperature. Ordinary frying 
may reach a temperature of only about 210° C., but if a 
lead pellet is put in the pan it will be found that it is not 
difficult to melt it (327° C.). At about 250° C. fats tend 
to polymerize, with consequent loss of digestibility. Un- 
saturated fatty acids may also be destroyed, and irritant 
substances such as acrolein may be formed. Grilling is 
unlikely to form these. Undigestible and irritant substances 
are, of course, deleterious in peptic ulcer. 


Second Confinement at 31 


Q.—A woman had her first pregnancy 10 years ago at 
the age of 21. She is now aged 31, married again, and is 
having her second baby. Should she be treated as an 
elderly primigravida and arrangements for hospital confine- 
ment be made? Her first confinement was quite normal. 


A.—The hazards to mother and baby in this second preg- 
nancy are much less than if it were a first pregnancy at the 
age of 31. Nevertheless, the Ministry of Health report, 
“Confidential Enquiries into Maternal Deaths in England 
and Wales, 1955-7,” showed that the maternal mortality 
rate starts to increase after the age of 30, regardless of 
parity. Consequently some hospital maternity units with 
sufficient beds to cope with more than all priority cases 
have now added “age over 30” or “age over 35” to their 
list of priority classes. If this happy state of affairs does 
not apply at the local obstetric unit, then this patient might 
be best seen and her condition assessed by the unit obstet- 
rician now, and again at the 37th-38th week of pregnancy. 


REFERENCE 
1 Report on Confidential Enquiries into Maternal Deaths in England and 
Wales, 1955-57, 1960. Reports on Public Health and Medical Subjects, 
No. 103. H.M.S.O., London. 


E.C.T. and Epilepsy 


Q.—Does E.C.T. ever give rise to epilepsy? I have seen 
a woman aged 30 with a history of two definite grand-mat 
attacks recently, but with no previous history or family 
history of epilepsy. She had E.C.T. five or six years ago. 


A.—E.C.T. very rarely gives rise to epileptic attacks, and 
then usually in obvious association with neurological signs 
and symptoms that suggest a complication, such as cerebral 
haemorrhage. It seems unlikely that the E.C.T. has anything 
to do with the attacks in this patient, and she deserves the 
usual full investigation for a case of late onset epilepsy. 


NOTES AND COMMENTS 


Withdrawing C.S.F. from Spitz-Holter Valves.—Drs. R. G. 
GRAINGER and J. Lorber (Sheffield) write: We should like to 
comment on the answer (“* Any Questions ? ” June 3, p. 1622) of 
your expert on the withdrawal of C.S.F. from the lateral cerebral 
ventricle in children with hydrocephalus being treated by a Spitz- 
Holter valve. We readily agree that there may be no alternative 
to the puncture of the lateral ventricle, but we wish to emphasize 
a complication of ventricular puncture which appears to be little 
appreciated. We have found that there frequently occurs in these 
children a large cystic hemispherical cavity extending from the 
site of the ventricular puncture into the surrounding grey matter. 
A cavity as large as 22 by 22 by 22 mm. has been seen after 
a single ependymal puncture in a hydrocephalic infant. Ven- 
triculograms of some of these children were presented to the 
Paediatric Section of the Royal Society of Medicine on June 10 
and a large series is to be reported elsewhere (Symposium Neuro- 
radiologicum, Rome, 1961). Since ventricular puncture in hydro- 
cephalic infants frequently produces a considerable amount of 
cerebral cavitation, these punctures should be performed as 
infrequently and with as atraumatic a technique as possible. 


Test for Pregnancy.—Dr. M. E. Deutscu (Becton, Dickinson 
and Co., Englewood Cliffs, N.J., U.S.A.) writes: The question 
in your issue of May 27 concerning use of Lugol's iodine in 
testing for pregnancy (“‘ Any Questions?” p. 1556) probably 
referred to the test described by Nicholas Misischia' or to the 
observations of W. Radetsky,? to which Misischia refers. As a 
rationale for the test, Misischia suggests that a mixture of 
epinephrine and norepinephrine is secreted during pregnancy and 
that this mixture reacts with iodine. He cites Radetsky as being 
able to reproduce with prolan or corpus luteum the colour 
produced in this test, but reports inability to get this colour with 
a variety of gonadotrophic hormones. The accuracy reported by 
Misischia is 92.4%. 

Our Expert replies: I am grateful to Dr. Deutsch for drawing 
attention to this reference, of which I was previously unaware. 

REFERENCES 
1 Misischia, N., J. int. Coll. Surg., 1958, 29, 179. 
2 Radetsky, Wi., Int. med. Digest, 1952, 61, 23. 


Correction.—We regret that, in a letter by Dr. David G. 
Illingworth (July 8, p. 108), the orthotolidine tablet test for occult 
blood was wrongly called the orthotoluidine tablet test. 
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